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Depend on U.O.P. “'"« 


I don’t suppose you realize how much many of us, 
and especially the small refiners, depend on your serv- 
ice and advice or how little most of us regard your 
royalty payments as a charge for the use of a process 
rather than a retainer fee for an invaluable engineering 
Staff. Again let me say, for the company as well as for 
myself, thank you for your friendship and your help 


Those are the words of the operating head of 
a small refinery who took pains to express his 
feelings in a letter to Universal 


It’s an old U.O. P. custom to do more for our 
licensees than is promised—more than they 
expect 


Now the small refiner is up against a new _ 
problem— how to fit his plant and his operation | 
into the gigantic overall job of making the 
special war products that Uncle Sam needs in 
vast volume—and in a hurry 


All Universal resources, knowledge and 
“know-how” are now enlisted to adapt U.O.P. 
processes so far as possible to fit the capacity 
and the conditions of the small refiner as well 
as the large one, so that all may work together 
to the best advantage to help win the war 
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The automobile on a diet 


For more than a quarter century the refiner’s 
foremost job was to make enough gasoline to 
keep millions of cars on the go and make it 
good enough to satisfy their ever more exact- 
ing engines 


He did it well and Universal helped him 


For years Universal processes have been the 
backbone of the refining industry 


Now it’s a different industry—a war industry 


Today, special chemicals and heavy fuel oil 
are the most precious products made from 
petroleum— not motor gasoline 


The automobile is on a diet 


Universal processes are vital war processes 
now, converting fractions that once made gas- 
oline into the constituents of 100-octane fight- 
ing aviation fuel, toluene for TNT, butadiene 
and styrene for synthetic rubber 


What’s left is mostly fuel oil to fire the fur- 
naces of our war industries and speed our ships 
at sea 


All those processes are at the service of every 
refiner who can use them, under license from 
Universal—to help win the war 
Universal Oil Products Co ™) Dubbs Cracking Process 
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Hydrogen fluoride alkylation 
a new U.O.P. process 


Uncle Sam’s 100 octane gasoline program and 
refiners who are striving to fulfill it will reap 
substantial benefit from a new and better cata- 
lytic alkylation process which was disclosed to 
the industry when Universal’s U. S. Patent 
2,267,/30 was granted on December 30, 1941 

Alkylate is a vital constituent of 100 octane 
gasoline 

A number of plants to use the new process 
are now under way 

Hydrogen fluoride is the new catalyst, use of 
which is covered by the patent It sets anew 
high mark in efficiency 

The process is continuous and chemical costs 
are low The catalyst is used over and over 
again and losses are small 

The Universal hydrogen fluoride alkylation 
process is available only under license from 
Universal 

Isn’t it worth your while to investigate? 
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Start with Dubbscracking 


You don’t have to be a Dubbs refiner to bene- 
fit by the other important processes that are 
available under license from U.O.P—but you 
benefit more if you are 


Because Dubbscracking to start with gives 
you the best yield of high octane gasoline and 
other wanted products from any kind of oil 
you run 


And the gas produced in Dubbscracking is 
the starting material for polymerization, alky- 
lation and isomerization, with end products of 
extra value 


There are other notable processes, too, cata- 
lytic cracking, catalytic reforming, cyclization, 
aromatization, hydrogenation and dehydro- 
venation 


All of them are directed at just one goal—to 
realize the highest possible value from every 
barrel of crude—and they do—special high 
octane motor gasoline, super quality fuel for 
fighting airplanes, toluene for the production 
of TNT and other high value products 


And all of them are available to you—if you 
want them—through Universal 


Universal Oil Products Co (gf 4 Dubbs Cracking Process 
Chicago, Illinois & fay / Owner and Licensor 
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Cracking knowledge—for you 


Hundreds of Dubbscracking and other Uni- 
versal units are operating successfully in many 
states and many lands, each earning its keep 
—and then some 


The principles on which they operate are 
unchanging and eternal but their applications 
are many and varied 


Each unit is a law unto itself, each is designed 
to meet existing conditions, never twice exactly 
alike, and do its job well under those conditions 

And they do 

U. O. P. specialists have gained a wealth of 
knowledge and experience during a quarter 
century of applying Universal principles to 
widely varying refining conditions all over the 
face of the earth—and making them work 

All they have learned is available to every 
Universal licensee—and it is mighty valuable 

Where else could you buy such knowledge 
and experience at any price? 


Why not take full advantage of it—now? 


P ; ty ae ~ | 4 
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How to hold gallonage 


When a refiner puts a new Dubbs unit 
in operation and his Dubbscracked gas- 
oline goes into circulation in his market- 
ing territory, competing refiners know 
that something has happened Their 
gallonage losses usually tell them 

But they have their chance to get even 
—to hold their business 

All of them can install Dubbscracking 
units, too © 

And most of them do 

If you haven't Dubbscracking in your 
refinery and U.O.P. catalytic polymert- 
zation too—you ought to start installing 
them right away 

All signs point to a record year—why 
not cash in on it? 
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Get highest value from crude 


Every day of the five weeks ended April 5, 
1941, American motorists and American ex- 
porters bought 103,000 barrels more gasoline 
than they bought in the same weeks in 1940 


The figures are, 1,636,000 barrels a day for 
the 194] period against 1,533,000 barrels in 1940, 
according to the Chicago Journal of Commerce 


When consumption went so high in March, 
where do you think it will go at the height of 
the motoring season? | 


And who will cash in on it to the best ad- 
vantage? 

Why, Universal licensees will 

Dubbscracking and U. O. P. catalytic poly- 
merization make the highest yield of high 
octane gasoline from any kind of crude you run 

And other processes available to all refiners, 
through Universal, make special products never 
before produced commercially from petroleum 
—products vital for national defense 


Universal processes realize the highest values 
from every barrel of crude oil 
Aren’t Universal licensees sitting pretty ? 
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They always need more 


Last November the foresighted sales manager 
of a certain refining company notified the 
refinery manager that he would need more 
Dubbscracked gasoline to satisfy his trade this 
coming season 


The refinery manager promptly put the 
problem up to Universal, thus: 
Advise us the changes necessary to increase our crack- 
ing capacity as follows: 2100 to 2200 barrels a day of 
virgin gas oil and 3300 to 3400 barrels of topped crude 
It was a big order because the unit had been 
revamped once before to increase its capacity 
Universal engineers at once went to work on 
the problem Three days later the refinery 
manager wrote another letter He said: 
We have decided to install a U.O.P. poly plant at this 
time, 1 million gallons of polymer gasoline will just 
about make up our deficit for the coming year 
But he added: 
We still desire information as to the required changes 
to our cracking plant 
The poly plant is running now, producing 
high octane gasoline, but it isn’t enough ‘The 
refiner is going ahead with plans to increase 
his cracking capacity just the same—he still 
needs more Dubbscracked gasoline—Dubbs 


refiners generally do 
How about you? 


Dubbs Cracking Process 
Owner and Licensor 


Universal Oil Products Co / Y, 
Chicago, Illinois GF 
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Better than a promise 


Buyers are bidding for more crude oil, 
motorists are buying more gasoline, defense in- 
dustries are demanding more fuel oil, markets 
are stronger everywhere—and the season is 
only just beginning 


The trend is upward— it’s a year of promise 


It’s better than just a promise for Universal 
licensees, because: 


Dubbscracking makes the biggest yield of 
high octane gasoline and other wanted products 
from high-priced crude or low-priced crude— 
from any kind of crude you can get, and 

U.0.P. catalytic polymerization makes still 
more gasoline of higher octane rating from the 
cracked gases, and 

U.O.P. inhibitor keeps the gum all out of 
this high octane gasoline and the anti-knock 
value all in, and 

Dubbscracked fuel oil is a special product, 
better than straight-run—more B.t.u. per barrel 

And other processes to make special defense 
products are available through Universal to 
any and all refiners who want them—plus the 
effective and friendly help of Universal refining 
specialists to get the utmost value from every 
barrel of crude 

If you are not a Universal licensee you 
ought to be 


A248 F\ Dubbs Cracking Process 


Universal Oil Products Co 


Chicago, Illinois Wee {,/ Owner and Licensor 
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United States Patents 
owned by 
Universal Oil Products Company 
as of 


September 1, 1938 
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Pioneers 


Universal’s activity and progress are indicated by the following 
s list of United States patents which are the result of intensive 
“~ research and development work the past quarter of a century. 


Universal is an organization of nearly 600, composed largely of 
scientists, technologists, engineers and specialists in the petroleum 
refining art. It maintains research laboratories at Riverside, Illinois, 
covering an area of 28 acres. Its research and development work is 
not limited to its laboratories but is also carried forward in com- 
mercial installations under its direction in refineries throughout 
the world. Many of its outstanding inventions and discoveries are 
covered by patents and patent applications in all the important 

countries. Universal has more than 1100 United States patents and 
hundreds of pending applications. | 


Universal devotes its efforts exclusively to pioneering, research, 

development, and technical service to the petroleum refining 

- industry. It does not operate any refineries or manufacturing plants. 

~ It is the clearing house of technical information on problems for 
- large and small refineries all over the world. 


Many of its discoveries and developments are disseminated to the 
world through publications, lectures and cooperation with univer- 
sities and national and international technical societies. All UOP 
processes are available to anyone under license. The benefits 
of Universal’s contributions to science, industry and society are 

—generally recognized as fundamental and vital to their welfare 


and progress. 
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1,392,629 
Patented Oct. 4, 1921 
PROCESS OF CONVERTING 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed March 19, 1919 
9 Claims 
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1. A process of ae ee relatively 
heavy into lighter hydrocarbons, consisting 
in passing a stream of oil through a zone 
where the oil is heated to a cracking tem- 
perature but without substantial vaporiza- 
tion, passed thence to and through a zone 
where vaporization takes place, removing 
the vapors, subjecting them to reflux con- 
densation, returning reflux condensate for 
further cracking, removing the residue, 
after said vaporization, from the system 
without permitting intermingling of any 
substantial portion thereof with the oil in 
the heating zone and maintaining a pres- 
sure upon the material during distillation. 


1,408,698 
Patented March 7, 1922 
PROCESS FOR THE CONTINUOUS PRO- 
DUCTION OF LOW-BOILING-POINT 
HYDROCARBONS FROM PETRO- 
LEUM OILS 
Richard W. Hanna 
Application filed Dec. 22, 1919 

6 Claims 


1. The process of producing a low-boil- 
ing point fraction of a petroleum oil from 
a relatively higher boiling point oil, which 
consists in continuously circulating through 


aS 


a closed system, conjointly with the oil to . 


be cracked, a solvent oil of lower boiling 
point than the oil to be cracked and which 
solvent oil is practically unaffected at the 


temperature and pressure required to crack 
said first-mentioned oil, maintaining in 
said system a pressure and temperature 
required to crack said oil, continuously 
passing out of the system the low boiling 
point vapor from the cracked oil, whereby 
the heavy derivatives from said cracked 
oil are taken into solution by said solvent 
oil, and discharging said solvent oil solu- 
tion as required to prevent deposition of 
carbonaceous matter in the system. 


1,411,961 
Patented April 4, 1922 
PROCESS OF TREATING OILS 
Carbon P. Dubbs 
Application filed April 16, 1917 
8 Claims 


| i 


1. The described process for cracking 
oil, consisting in effecting the passage up- 
wardly in a battery of substantially verti- 
cally disposed tubes of a part of a body 
of oil, during which the temperature of the 
oil is raised sufficiently to crack a substan- 
tial part thereof, discharging the heated 
oil from the upper ends of the tubes into a 
relatively large receiver, having a vapor 
space above the level of the oil therein, 
taking off from the receiver the products 
of vaporization, controlling the discharge 
of the latter for imposing a substantial 
pressure on the oil under treatment, and 
returning to the lower ends of the tubes 
from the receiver the unvaporized oil for 
further heating in said tubes. 


1,418,375 
Patented June 6, 1922 
APPARATUS FOR TREATING 
PETROLEUM VAPOR 
Daniel W. Hoge 
Application filed June 14, 1917 
17 Claims 
1. An apparatus for treating petroleum 
vapor to obtain gasoline comprising a re- 
ceptacle containing a bath of molten metal, 


bodily removable means in said receptacle 
consisting of a plurality of independent 
straight sections connected in pairs alter- 
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nately at their ends to form a continuous 
conduit for the vapor, and means for heat- 
ing said bath. 


1,419,378 
Patented June 13, 1922 
PROCESS FOR THE CONTINUOUS PRO- 
DUCTION OF LOW-BOILING-POINT 
HYDROCARBONS FROM PETRO- 
LEUM OILS 
Richard W. Hanna 
Application filed Jan. 19, 1920 
9 Claims 


1. The art of cracking petroleum oil to 
produce a low boiling point distillate from 
a relatively higher boiling point fraction, 
which includes distilling an oil under a re- 
duced pressure less than atmospheric 
whereby decomposition is substantially 
prevented, and then subjecting a relatively 
high boiling point fraction thus produced 
to a temperature and pressure sufficient 
to crack the same to produce a low boiling 
point distillate. 


1,423,064 
Patented July 18, 1922 
CARBURETING LIQUID FUELS 
Otto P. Amend 
Application filed June 8, 1917 

9 Claims 
9. A colorless motor fuel, made from 
petroleum, having a specific gravity above 


.74, a bromine absorption number in ex- 
cess of 125, a flashing point below zero F., 
over fifty per cent of which fuel is volatile 


at temperatures below 80° C., containing 
not less than thirty per cent of naphthene 
hydrocarbons, and free from terpenes and 
resinous colloidal matter. 


1,440,772 
Patented Jan. 2, 1923 
APPARATUS FOR TREATING PETRO- 
LEUM AND OTHER HYDROCARBONS 
Carbon P. Dubbs 
Application filed June 23, 1917 
15 Claims 
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574 Al ea. for cracking oil, com- 
prising means for preliminarily heating 
oil, a plurality of separate serially con- 


nected vertical retorts, and means for 
heating each retort to a cracking tempera- 
ture, means for feeding heated oil to one of 
the initial stage retorts to pass successively 
through the subsequent retorts, dephleg- 
mating means, means for passing the va- 
pors generated in different retorts through 
other retorts to a retort constituting a 
vapor receiving and discharging retort, 
means for discharging vapors from said 
vapor receiving retort and subjecting them 
to their initial reflux treatment, and for 
returning oil constituents from the de- 
phlegmating means for repassage through 
said retorts for retreatment, a condenser 
in communication with said dephlegmating 
means, and means for maintaining the oil 
during distillation under a super atmos- 
pheric vapor pressure. 


1,449,226 
Patented March 20, 19238 
PROCESS OF CRACKING HYDROCAR- 
BON OILS UNDER PRESSURE TO PRO- 
DUCE A LOW-BOILING-POINT FRAC- 
TION FROM A HIGHER-BOILING-POINT 
OIL OR FRACTION 
Richard W. Hanna, William D. Mason, and 
Walter G. Hamilton 
Application filed Aug. 29, 1921 
5 Claims 


1. A continuous cracking process con- 
sisting in primarily heating a moving body 
of petroleum oil having a material range 
of boiling points to a temperature above 
the boiling point of a fraction or fractions 
thereof while subjecting the same to a 
pressure sufficient to maintain the same in 
substantially liquid form, in which primary 
heating the oil is brought approximately to 
the active cracking reaction temperature of 
the higher boiling fractions of the oil, a 
material portion of the heat necessary to 
raise the oil to such temperature being sup- 
plied by heating means independent of the 
heating means of the cracking system 
proper, then passing such heated liquid 
into a cracking system, which includes a 
heating zone, vaporizing chamber and 
condenser maintained under _ pressure, 
whereby the primarily heated oil is sub- 
jected to a higher temperature, the oil 
flowing through the heating zone being 
subjected in said heating zone to only such 
a degree of heat as will furnish the heat 
of reaction and offset heat losses from radi- 
ation, vaporization and reflux condensa- 
tion, thereby through the medium of the 
aforesaid primary heating avoiding the ex- 
posure of any portion of the oil to ex- 
cessive local temperatures and resultant 
excessive cracking and carbon deposit in 
any portion of the heating zone of the 
cracking system, and then passing the oil 
so heated in said heating zone to the evapo- 
rating chamber of the cracking system. 


1,449,227 
Patented March 20, 1923 
PROCESS OF CRACKING HYDROCAR- 
BON OILS UNDER PRESSURE 
Richard W. Hanna, William D. Mason, and 
Walter G. Hamilton 
Application filed Sept. 20, 1921 
7 Claims 


~ 


4. In acyclic process of cracking petro- 
leum oil in a closed circulating system un- 
der a substantially constant cracking tem- 
perature and pressure, both of which are 
substantially uniform throughout’ the 
cracking system, including a heating zone 
and an evaporating chamber, maintaining 
a relatively large body of oil in the evapo- 
rating chamber and circulating a relatively 


small stream thereof to and through the . 
heating zone and back into said chamber, 
to produce a substantially uniform crack- 
ing reaction in said chamber during the 
entire run and to substantially confine the 
cracking reaction to the evaporating cham- 
ber, by forcibly circulating the oil from 
the evaporating chamber to and through 
the heating zone and back to the evaporat- 
ing chamber at such a relation of speed 
and volume of circulation as to maintain 
such circulation equal to passing such en- 
tire body of oil through the heating zone 
at intervals of not substantially more than 
ten minutes, and maintaining, during the 
entire run, all portions of such oil at so 
nearly the same temperature that the tem- 
perature of the oil at its exit from the 
heating zone is less than 15° F. above the 
temperature of the oil in said chamber, 
whereby such constant temperature and 
pressure is maintained throughout the sys- 
tem. 


1,454,682 
Patented May 8, 1923 
SHAFT BEARING 
William Robert Layne 
Application filed Aug. 15, 1921 
7 Claims 


1. A shaft bearing of helical formation 


having a fixed end and a freely rotatable 
end and providing a continuous helical oil 
channel between the convolutions. 


1,456,953 
Patented May 29, 1923 
SEPARATION OF NATURAL GAS AND 
DISTILLATION GASES INTO GASOLINE 
AND OTHER CONSTITUENTS 
Albrecht von Groeling 
Application filed Sept. 28, 1918 
32 Claims 


2. The process of treating hydro-carbon 
gases, consisting in forcing a circulation of 
said gases and an absorbent liquid in oppo- 
site directions through distilling, cooling 
and absorbing apparatus, and varying the 
pressures of said gases at different steps to 
produce heat changes for absorption and 
distilling purposes. 


1,462,247 
Patented July 17, 1923 
TREATMENT OF HYDROCARBONS 
Walter F. Rittman 
Application filed Feb. 5, 1917 
1 Claim 


The process herein described for form- 
ing a low boiling hydrocarbon from a high 
boiling hydrocarbon which . consists: in 
cracking the high boiling hydrocarbon, seg- 
regating from the products of cracking the 
end product desired and then cracking the 
remaining hydrocarbons, one of the crack- 
ing operations consisting in subjecting the 
hydrocarbons in a relatively large liquid 
mass, to heat and pressure suitable for the 
production of the end product desired, seg- 
regating such end product, and the second 
operation consisting in vaporizing the ma- 


terial remaining after such segregation and 
subjecting such vapors to heat and pres- 
sure and for a period of time suitable for 
the formation of the desired end product. 


1,470,352 
Patented Oct. 9, 1923 
GAS DIAPHRAGM 
Carbon P. Dubbs 
Application filed July 22, 1918 
1 Claim 


2 Zz Z 


A diaphragm for gas meters compris- 
ing a non-metallic body portion impreg- 
nated with oil to give it flexibility and a 
gold-beater’s skin impervious to the oil 
extending over the face of the body por- 
tion which is subjected to a gas containing 
an oil solvent and adapted to prevent the 
oil solvent contained in the gas from 
reaching the oil contained in the body 
portion. 


1,470,353 
Patented Oct. 9, 1923 
APPARATUS FOR TREATING OIL 
Gustav Egloff and Harry P. Benner 
Application filed Aug. 238, 1920 


i 
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1. An apparatus for cracking oil, com- 
prising a heating chamber, a coil in said 
chamber through which the oil passes, a 
vapor chamber communicating with said 
coil, a plurality of vapor outlets from dif- 
ferent parts of said vapor chamber, and a 
dephlegmator in communication with each 
of said outlets, a series of drawoff lines 
leading from said dephlegmators, a com- 
mon header communicating with said lines, 
means for cutting off one or more of said 
lines and a vapor outlet from said header. 


1,474,475 
Patented Nov. 20, 1923 
METHOD OF TREATING PETROLEUM 
Daniel W. Hoge 
Application filed June 24, 1916 

6 Claims 
1. The method of obtaining gasoline, 
which consists in vaporizing heavy hydro- 


carbon oils, causing the vapor to flow 

slowly at low pressure through and in con- 

tact with the walls of a conduit having 

relatively great length with respect to its 
/ 5 5 


cross-sectional area, causing the vapor to 
frequently and abruptly change its direc- 
tion of flow through said conduit to pre- 
vent the formation of carbon, and heating 
the walls of the conduit to a temperature 
sufficiently high to break down the high 
boiling point compounds of the vapor as 
it passes through the conduit in contact 


with the heated walls thereof. 


1,474,476 
Patented Nov. 20, 1923 
METHOD OF TREATING PETROLEUM 
VAPOR 
Daniel W. Hoge 
Application filed May 25, 1918 
83 Claims 
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2. A method of treating vapor of pe- 
troleum or the heavier fractions thereof 
which comprises, conducting the vapor un- 
der a pressure sufficient only to cause the 
vapor to advance through a reaction zone 
of relatively great length and small cross 
sectional area, maintaining the vapor dur- 
ing its passage through said reaction zone 
at a substantially uniform temperature 
between 650° F. and 1100° F. sufficient to 
break down compounds having high boil- 
ing points into compounds having rela- 
tively low boiling points, subjecting the 
stream of vapor during its movement 
through said reaction zone to successive 


abrupt impingements, and permitting the 
vapor to flow unobstructedly through the 
reaction zone portions lying between the 
successive points of impingement. 


1,478,559 
Patented Dec. 25, 1923 
PROCESS OF TREATING 
HYDROCARBONS 
Gustav Egloff 
Application filed Sept. 17, 1917 
3 Claims 


2. A process of treating hydrocarbons 
to convert heavy into lighter hydrocarbons 
consisting in externally heating the oil 
maintained in a substantial body to a dis- 
tilling temperature, continuing the conver- 
sion by internally heating the oil body by 
an electrical resistance unit, confining a 
percentage of the generated vapors above 
the oil body for maintaining a regulated 
vapor pressure in excess of twenty pounds 
to the square inch upon the oil during 


. treatment. 


1,484,445 
Patented Feb. 19, 1924 
METHOD OF TREATING 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed Nov. 18, 1914 
3 Claims 


1. The process of producing gasoline- 
like products from heavier hydrocarbons 
of a boiling point higher than gasoline, 
consisting in subjecting the heavier hydro- 
carbons to a cracking temperature while in 
a still to decompose the same, in permit- 
ting an expansion of generated vapors in 
a suitable vapor space, in passing the va- 
pors from said vapor space through a pas- 
sageway to a reflux condenser located away 
from the still, in causing a retarded flow of 
the vapors in a restricted stream through 


said reflux condenser, in separating the 
heavier insufficiently cracked vapors from 
the gasoline-like vapors by condensing said 
substantially heavier vapors during their 
retarded flow through the reflux condenser 
without substantially condensing the gaso- 
line-like vapors, by maintaining the tem- 
perature of the reflux condenser such as 
to condense the vapors that do not have 
sufficiently low boiling point by the appli- 
cation of a temperature controlling me- 
dium to said reflux condenser, in recrack- 
ing the reflux condensate, in discharging 
the uncondensed gasoline-like vapors from 
the reflux condenser to a final condenser 
without again admitting said vapors to the 
cracking still, in collecting the condensed 
gasoline-like oil, and in maintaining a su- 
peratmospheric pressure on the oil under- 
going distillation in the still, and on the 
vapors while in the vapor space and during 
their retarded travel through the reflux 
condenser and while in the final condenser. 


1,488,325 
Patented March 25, 1924 
PROCESS FOR TREATING 


PETROLEUM 
Carbon P. Dubbs 
Application filed June 21, 1919 


1. A process of oil conversion which 
consists in passing hydrocarbon oil but 
once through a continuous elongated pas- 
sageway where the oil is subjected to a 
cracking temperature, in introducing the 
highly heated oil to an enlarged chamber 
with which said passageway communicates, 
in discharging the vapors from said cham- 
ber to a dephlegmator, in introducing 
charging stock to the dephlegmator to in- 
timately commingle with said vapors to 
condense the heavier vapors and heat the 
stock, in discharging uncondensed vapors, 
in returning to the inlet side of said elon- 
gated passageway intermingled condensate 
and charging stock for passage there- 
through, in withdrawing carbon containing 
residue from said enlarged chamber with- 
out permitting any portion thereof to again 
enter the elongated cracking passageway, 
and in maintaining a superatmospheric 
pressure on said system. 


1,506,444 
Patented Aug. 26, 1924 
PROCESS OF REFINING OIL 
Daniel Pyzel 
Application filed May 18, 1921 
1 


Claim 


prises: maintaining a main body of oil ata 
cracking temperature and pressure; con- 
tinuously taking off vapors therefrom; con- 
tinuously supplying fresh oil to maintain 
the volume of said oil undergoing said 
cracking; continuously withdrawing oil 
from said body of oil for the purpose of 
preventing any increase of the free carbon 
therein over a predetermined proportion; 
injecting steam into the oil so withdrawn 
to form a foam, and thereafter spreading 
this foam in a thin film after relieving the 
pressure thereon and while the same is 
still at substantially the cracking tempera- 
ture of said main body of oil; and continu- 
ously withdrawing vapors from the oil so 
withdrawn after said pressure has been re- 
lieved. 


1,509,819 
Patented Sept. 23, 1924 
APPARATUS FOR TREATING OILS 
Robert T. Pollock 
Application filed June 25, 1924 
2 Claims 
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1. In an apparatus for converting oil, 
the combination with a furnace, of a con- 
tinuous heating coil disposed therein 
through which oil is passed to be subjected 
to a cracking temperature, of an enlarged 
vertically disposed insulated expansion 
chamber located outside of said furnace, 
means for introducing the heated products 
of conversion from said heating coil to be 


discharged into the upper portion of said 
expansion chamber, a vapor discharge line 
leading from said expansion chamber near 
its upper end, a plurality of independently 
controlled residual draw-off lines leading 
from said expansion chamber at different 
vertical positions, independent means for 
controlling each draw-off line, and a carbon 
discharge in the bottom of said chamber, 
and means for controlling the discharge of 
carbon therefrom. 


1,512,263 
Patented Oct. 21, 1924 
PROCESS OF AND APPARATUS FOR 
CRACKING OR CONVERTING OILS 
Otto P. Amend 
Application filed June 8, 1917 
12 Claims 


1. The process of converting oils hav- 
ing boiling points about 150° C. into a low- 
boiling hydrocarbon distillate, which con- 
sists in maintaining in engagement with 
a relatively stationary body of the liquid 
hydrocarbon to be converted a non-metallic 
resistance conductor, causing a low volt- 
age, high amperage electric current to pass 
through such conductor to maintain it at 
an incandescent temperature of between a 
cherry red and a white heat, introducing a 
fixed gas, and subjecting the liquid hydro- 
carbon to a controlled pressure of its 
evolved vapors in excess of two atmos- 
pheres and below thirty atmospheres, and 
collecting and condensing the resulting 
cracked vapors. 


1,512,264 
Patented Oct. 21, 1924 
PROCESS OF CONVERTING OILS 
Otto P. Amend 
Application filed June 8, 1917 
11 Claims 
1. The process of converting kerosene 
into a low boiling hydrocarbon distillate, 


© 


consisting in subjecting the kerosene first 
in the liquid and then in the vapor state to 
contact with carbon heated electrically to a 
temperature ranging from a bright red to 
a white heat under a regulated pressure in 


excess of atmospheric and below five hun- 
dred pounds to the square inch, and main- 
taining such pressure upon the hydrocar- 
bons both during their conversion and 
throughout the course of their cooling and 
condensation. 


1,517,830 
Patented Dec. 2, 1924 
CARBONACEOUS FUEL 
Gustav Egloff and Harry P. Benner 
Application filed Nov. 1, 1920 
1 Claim 


A carbonaceous fuel composed of pitchy 
carbon wet with a content of liquid oil 
residuum surrounding and incorporated 
with a solid carbonized residue resulting 
from the cracking of heavy mineral oils by 
heat and pressure, said fuel containing 
only such a small amount of heavy liquid 
residue as to promote combustion while 
permitting the fuel to maintain a solid 
consistency and capable of being pulverized 
to provide a granular comminuted fuel of 
a non-fiuid nature. 


1,522,425 
Patented Jan. 6, 1925 
PROCESS OF TREATING OILS 
Carbon P. Dubbs 
Application filed Dec. 12, 1923 
8 


dy 

sion, consisting in passing a body of oil 
in a restricted stream through a continu- 
ous elongated passageway where said oil 
receives its cracking heat, in transferring 
the highly heated oil while in a substan- 
tially liquid condition to an enlarged cham- 
ber where vaporization of a portion of the 
oil occurs in discharging all unvaporized 
oil from said chamber without permitting 
the same to again enter said elongated 
passageway, in discharging vapors from 
said chamber to a reflux condenser, in 
passing charging stock to said reflux con- 
denser to aid in the condensation of the in- 
sufficiently cracked vapors passing there- 
through and to preheat the charging stock, 
in discharging uncondensed vapors from 
the reflux condenser, in removing conden- 
sate and charging stock from the reflux 
condenser, and in introducing the same to- 
gether with an independent supply of 
charging stock to the inlet side of said 
elongated continuous passageway to travel 
therethrough, and in maintaining a super- 
atmospheric pressure on the oil undergo- 
ing conversion. 


1,524,818 
Patented Feb. 3, 1925 
APPARATUS FOR TREATING 


HYDROCARBON OILS 
Gustav Egloff and Harry P. Benner 
Application filed July 15, 1920 
4 Claims 


10 


1. In an apparatus for treating oil, the 
combination with a still, of an annular 
heating element extending therethrough, 
means for introducing oil into said still 
comprising a flushing member, having a 
plurality of nozzle elements extending cir- 
cumferentially around the heating element 
and adjacent the latter, a supply pump and 
connections between said pump and flush- 
ing member. 


eo 


1,525,281 
Patented Feb. 3, 1925 
METHOD FOR TREATING PETROLEUM 
Carbon P. Dubbs 
Application filed Dec. 29, 1919 
13 Claims 


1. A process for treating hydrocarbon 
oil, consisting in passing a stream of oil in 
a single passage through a continuous 
cracking coil where said oil receives its 
cracking heat, in introducing the heated 
oil to an enlarged chamber where substan- 
tial vaporization occurs, in removing va- 
pors from said chamber and introducing 
said vapors to a dephlegmator, in aiding — 
in the condensation of the insufficiently 
cracked vapors passing through said de- 
phlegmator by introducing to the dephleg- 
mator charging stock which accumulates 
with the reflux condensate in pools in the 
dephlegmator, in discharging unvaporized 
residue from said enlarged chamber with- 
out again admitting said residue to said 
cracking coil, in forcing under an applied 
mechanical pressure intermingled reflux 
condensate and charging stock from the 
dephlegmator to the inlet side of said 
cracking coil for passage therethrough and 
maintaining the oil undergoing conversion 
under a super-atmospheric pressure. 


1,533,173 
Patented Apr. 14, 1925 
DISTILLATION APPARATUS 
Gustav Egloff and Harry P. Benner 
Application filed Nov. 10, 1920 
1 Claim 


A closure for an open ended tubular dis- 
tilling retort having a ground closure re- 
ceiving seat at one end, comprising an 
elongated circular plug provided with a 
ground surface adapted to seal the open 


end of the retort, a circular casing capable 
of surrounding said plug provided with 
peripheral flanges threadedly engaging the 
outer wall of said retort, an adjustable 
head screw carried by said closure cap and 


engaging said plug at substantially its 
center for clamping the plug in pressure 
tight engagement with the retort, an end 
flange at one end of the retort, a second 
end flange recessed to engage with said 
closure cap, and adjustable screw threaded 
stay bolts for uniting said flanges and for 
holding them in operative position. 


1,534,927 
Patented April 21, 1925 
METHOD FOR TREATING 
HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed Oct. 20, 1922 
15 Claims 


1. A process for cracking oil, compris- 
ing subjecting a stream of oilinatube toa 
cracking temperature under a pressure ex- 
ceeding atmospheric, in discharging the oil 
into an enlarged zone, in stepping down 
the pressure on the oil in said zone to a 
pressure substantially lower than the pres- 
sure maintained on the oil stream but 
above atmospheric, in subjecting generated 
vapors to reflux condensation, in returning 
reflux condensate to said enlarged zone, in 
introducing under an applied pressure re- 
flux condensate and light unvaporized oil 
from the enlarged zone to said tube to pass 
in a stream therethrough, in withdrawing 
during the operation of the system heavy 
carbon containing residuum from the en- 
larged zone, and in supplying charging 
stock to the system during operation. 


1,535,178 
Patented April 28, 1925 
APPARATUS FOR CONVERTING 
HYDROCARBON OILS 
Robert T. Pollock 
Application filed Feb. 16, 1920 
8 Claims 


1. An expansion chamber of the char- 
acter described, comprising an inclined 
elongated vapor chamber, an inlet pipe 
leading thereto near one end for introduc- 
ing oil at a cracking temperature to said 
chamber, a residuum drawoff pipe leading 
from the vapor chamber, 2 vapor outlet 
from said chamber said residuum drawoff 
pipe and vapor outlet leading from said 
chamber at the opposite end of said cham- 
ber to the inlet pipe, the condensible gases 
and precipitated carbon accumulating in 
said chamber flowing into the inclined end 

.thereof and being of its greatest depth 
adjacent the oil inlet, and being removed 
through said residuum discharge pipe at 
the opposite end of said chamber. 


1,535,209 
Patented April 28, 1925 
EXPANSION JOINT 
Carbon P. Dubbs 
Application filed April 4, 1921 
4 Claims 
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1. In an expansion joint, the combina- 
tion with telescopic members, conduits 
connected to each of said members, a pack- 
ing interposed between said _ telescopic 
members to permit relative movements 
thereof while maintaining a sealed con- 
nection therebetween, one of said members 
being formed with an elongated annular 


uh 


jacket therein around the exterior of which 
said packing seats, and means for intro- 
ducing a cooling liquid to said jacket, said 
member also having an annular recess 
located interiorly of the jacket and insulat- 
ing material disposed within said recess. 


1,535,211 
Patented April 28, 1925 
PROCESS AND APPARATUS FOR 
TREATING OIL 
Gustav Egloff and Harry P. Benner 
Application filed Oct. 23, 1920 
4 Claims 
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4. A process of producing purified car- 
bon consisting in cracking petroleum oil, 
precipitating the carbon thereby produced, 
withdrawing the carbon containing oil, 
passing it through a filter, removing the 
carbon from the filter and subjecting it to 
the action of solvents. 


1,535,212 
Patented April 28, 1925 
PLUG COCK 
Gustav Egloff and Harry P. Benner 
Application filed April 1, 1921 
1 Claim 
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In a plug cock, the combination with a 
casing having a water jacket therein with 
water inlets and outlets in communication 
therewith, a valve cock mounted within the 
inner wall of said casing and having a 
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turning portion extending through the 
outer wall thereof, said inner wall having 
an extension projecting therefrom in the 
water jacket, a cap adjustably mounted in 
said extension, a yieldable support for said 
valve seated on said cap and engaging the 
valve, and a removable plug in the exterior 
wall of the casing to permit adjustment of 
said cap. 


1,535,218 - 

Patented April 28, 1925 
PROCESS FOR TREATING 
ACID-SLUDGE OILS 
Gustav Egloff 
Application filed May 16, 1921 
4 Claims 

1. A process of removing from acid 
sludge oils such constituents as sulphuric 
acid, other acids and oily substances, con- 
sisting in distilling an acid sludge oil under 
a vacuum of at least 12 inches and in 
separately collecting such constituents. 


1,535,214 
Patented April 28, 1925 
PROCESS OF PRODUCING LAMPBLACK 
Gustav Egloff 
Application filed June 27, 1921 
3 Claims 
1. The process of manufacturing lamp 
black, comprising discharging residual oil 
from a still into a second treating still, and 
there injecting into said oil, while at a tem- 
perature above its flash point, air in suffi- 
cient quantities to cause a partial combus- 
tion thereof, but limiting the introduction 
of air so as to permit the reaction to be 
carried on only to the stage where lamp 
black is produced. 


1,535,653 
Patented April 28, 1925 
HYDROCARBON OIL TREATMENT 
Gustav Egloff and Harry P. Benner 
Application filed Aug. 20, 1920 
8 Claims 
3. A step in the process of refining oils 
which comprises subjecting cracked pe- 
troleum oil while in the presence of hydro- 
chloric acid and comminuted earthy mate- 
rial to a distillation temperature. 


1,535,654 . 

Patented April 28, 1925 
PROCESS FOR TREATING PETROLEUM 
OIL 
Gustav Egloff and Harry P. Benner 
Application filed Sept. 18, 1920 
1 Claim 

A process of dehydrating and subse- 
quently cracking hydrocarbon oil consist- 
ing in introducing a supply of emulsified 
oil to a still, in subjecting the emulsified 
oil to a temperature in the still below the 
freezing point of water by passing a freez- 
ing agent through a closed coil located in 
the still and thereby causing the water and 


the oil to stratify, in withdrawing water 
from the oil and in applying heat to the 
oil by passing a heated gas through said 


closed coil while maintaining the oil under 


a superatmospheric vapor pressure to crack 
the oil in said still. 


1,535,655 
Patented April 28, 1925 
APPARATUS FOR TREATING OIL 
Gustav Egloff and Harry P. Benner 
Application filed Oct. 8, 1920 
1 Claim 


In an apparatus for cracking hydrocar- 
bon oil, the combination with a furnace of 
a coil therein for the passage of oil, said 
coil consisting of a plurality of spirally cor- 
rugated tubes passing through the furnace 
and through which the oil must pass, a 
vapor chamber in communication with said 
tubes, a dephlegmator communicating with 
said vapor chamber, and a condenser com- 
municating with said dephlegmator. 


1,535,656 
Patented April 28, 1925 
PROCESS FOR TREATING 
ACID-SLUDGE OILS 
Gustav Egloff 
Application filed May 16, 1921 
3 Claims 
1. A process of treating acid sludge oils 
consisting in distilling said oil under a 
pressure, removing from the still as vapors 
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the sulphuric and other acid constituents 
and certain light oils, condensing and then 
separating and collecting them. 


1,535,724 
Patented April 28, 1925 
PROCESS AND APPARATUS FOR 
TREATING HYDROCARBONS 
William R. Howard 
Application filed Sept. 8, 1919 
3 Claims 


€ 
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1. A process of converting relatively 
high boiling point hydrocarbons into lower 
boiling point hydrocarbons consisting in 
passing the oil continuously through a 
cracking zone, thence to a vapor chamber 
located outside the cracking zone, passing 
the vapors from the vapor chamber to a 
reflux condenser, passing a portion of the 
vapors, i. e. those of lower boiling point to 
a final condenser and receiving tank, re- 
turning the refluxed portion to a secondary 
cracking zone, without intermingling it 
with the oil in the first cracking zone, re- 
distilling the reflux in said secondary zone 
and causing the vapors generated in said 
latter zone to return again to the reflux 
condenser, where a portion of them are 
again condensed and retreated in said sec- 
ondary cracking zone and maintaining a 
super-atmospheric vapor pressure on the 
oil during treatment. 
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1,537,593 
Patented May 12, 1925 
PROCESS FOR CRACKING OTL 
Gustav Egloff 
Application filed Dec. 9, 1920 
5 Claims 
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A process of oil conversion, consist- 


ing in maintaining a body of heated hydro- 
carbons in an enlarged zone where substan- 
tial vaporization occurs, in subjecting the 
vapors to reflux condensation to condense 
the heavier vapors, in passing the reflux 
condensate in an advancing stream through 
a heating zone where it is subjected to 
cracking conditions of temperature and 


pressure, in delivering the heated conden- = 


sate to said enlarged zone and simultane- 
ously heating an independent stream of 
charging oil for delivery to said enlarged 
zone to a temperature sufficient to cause a 
substantial vaporization thereof in said 
zone, and in introducing said heated charg- 
ing oil to the enlarged zone. 


1,540,934 
Patented June 9, 1925 
APPARATUS FOR CRACKING OIL 
Gustav Egloff and Harry P. Benner 
Application filed Feb. 10, 1921 
2 Claims 


Poe vin an 
combination with a furnace, of a plurality 
of heating tubes for heating the oil to a 
cracking temperature, expansion means 
communicating with the heating tubes com- 
prising a plurality of communicating tubes 
of gradually increasing diameter and means 
for taking off vapors and separate means 
for taking off residue from the expansion 
zone. 


1,540,986 
Patented June 9, 1925 
PROCESS AND APPARATUS FOR 
DISTILLING OILS 
Hiram J. Halle 
Application filed Sept. 17, 1920 
7 Claims 
1. The process of distilling oils consist- 
ing in heating oil to a cracking tempera- 
ture, in directing the same to a vapor 
chamber, in causing the oil to travel in a 
spiral path over surfaces in said vapor 
chamber prior to its discharge, and in dis- 
charging vapors from the vapor chamber, 
in discharging oils after passage over said 
surfaces from the chamber, and in regulat- 
ing the quantities of oil discharged from 
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the chamber to regulate the depth of oil 
maintained therein. 

4. In an apparatus for distilling oils, 
comprising a heating chamber, means for 
feeding oil thereto, a vapor chamber in 


communication with the heating chamber, 
said vapor chamber being provided with a 
spiral passageway gradually leading from 
the circumference to the center thereof, 
means for discharging vapors from the 
vapor chamber, and means for discharging 
liquid oil from the center of said chamber. 


1,541,210 
Patented June 9, 1925 
APPARATUS FOR DISTILLING LIQUIDS 
Carbon P. Dubbs 
Application filed Aug. 12, 1920 
2 Claims 


carbon oils, the combination with a heating 
means where the oil is heated to a vaporiz- 
ing temperature, of a vapor chamber in 


communication therewith, a vapor dis- 
charge line from said chamber, a residual 
discharge leading therefrom, and an in- 
jector nozzle disposed within said chamber 
and terminating at the entrance of the 
residual discharge, and means for feeding 
liquid oil through said nozzle to maintain 
the discharge from the vapor chamber free 
of residual carbon. 


1,541,553 
Patented June 9, 1925 
APPARATUS FOR TREATING OIL 
Gustav Egloff and Harry P. Benner 
Application filed March 23, 1921 
2 Claims 


2. In an apparatus for cracking oil, the 


combination with a heating coil disposed 
within a furnace, of an expansion chamber 
in communication with said coil receiving 
heated oil therefrom, a receptacle adapted 
to contain a supply of cool oil and valve 
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control connections between said coil and 
said expansion chamber and receptacle 
whereby the passage of oil to the expan- 
sion chamber may be discontinued and a 
local circulation of oil through the coil and 
receptacle effected to cool the heating coil. 


1,543,831 
Patented June 30, 1925 
APPARATUS FOR TREATING 
HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed Dec. 12, 1918 
16 Claims 
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1. In an apparatus for treating hydro- 
carbons, the combination with a heating 
coil, of a vaporizing coil of larger diameter 
than the heating coil and adapted to be 
heated to a temperature at or above that 
maintained in the heating coil, a pump and 
connections to the heating coil for causing 
a local circulation therein and another 
pump connection to the vaporizing coil for 
causing a local circulation in said coil. 


1,543,832 
Patented June 30, 1925 
PROCESS FOR TREATING 
HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed June 3, 1922 
12 Claims 
9. A process of converting heavy hydro- 
carbons into lighter hydrocarbons consist- 
ing in the passing of hydrocarbon oil in a 
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relatively small stream through a heating 
zone, discharging the oil therefrom into a 
distilling zone of relatively greater cross 
section effecting independent forced local 
circulations of the oil periodically in the 
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heating and distilling zones, said circula- 
tions taking place at substantially the same 
level and in a substantially horizontal 
plane, subjecting the vapors evolved in the 
distilling zone, to a condensing action, and 
maintaining a vapor pressure during dis- 
tillation of the oil. 


1,543,833 
Patented June 30, 1925 
TREATED CARBONACEOUS FUEL 
Gustav Egloff and Harry P. Benner 
Application filed Feb. 10, 1921 
1 Claim 


An artificial fuel composed of a residue 
obtained from the cracking of petroleum 
oil under heat and pressure, said fuel con- 
sisting of a pitchy solid carbon which has 
been freed of its oily constituents and is in 
a substantially dry state, and obtained by 
subjecting the pitchy carbon residue to the 
action of pressure distillate produced by 
the cracking of the petroleum oil to re- 
move the liquid oil therefrom. 


1,546,634 
Patented July 21, 1925 
APPARATUS FOR TREATING 
PETROLEUM 
Carbon P. Dubbs 
Application filed Sept. 6, 1921 

4 Claims 
1. An apparatus for converting oil, com- 
prising a furnace, a heating coil therein, 


dan enlarged insulated chamber disposed 
outside of said furnace, an insulating wall 
around said chamber, a transfer line be- 
tween the heating coil and the chamber, a 
dephlegmator disposed at an _ elevation 
above the heating coil in said furnace, a 
vapor transfer line from said chamber to 
said dephlegmator, a residual drawoff line 
leading from the chamber, means for in- 


mator to absorb heat from the vapors pass- 
ing therethrough and to preheat the charg- 
ing stock, means for collecting a body of 
said charging stock and reflux condensate, 
a communication between said collecting 
means and the heating tubes for introduc- 
ing the charging stock and reflux conden- 
sate to the heating tubes, and means for 
maintaining a superatmospheric pressure 
on the oil undergoing conversion. 


1,548,004 
Patented July 28, 1925 
APPARATUS FOR REMOVING CARBON- 
ACEOUS MATERIAL FROM OIL 
APPARATUS 
Lyman C. Huff 
Application filed Jan. 26, 1923 

2 Claims 
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1. In an apparatus of the character de- 
scribed, the combination of an enlarged re- 
action chamber wherein carbon is precipi- 
tated and collected during the conversion 
of oil, of a flexible metal member releas- 
ably supported within said reaction cham- 
ber at a plurality of different vertical 
points thereof and adapted to be distrib- 
uted vertically throughout the deposited 
carbon collected in the chamber and to be 
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withdrawn from said chamber to disrupt 
the entire mass of such deposited carbon. 


1,549,352 
Patented Aug. 11, 1925 
PROCESS FOR CRACKING OIL 


Carbon P. Dubbs 
Application filed Dec. 9, 1920 
6 Claims 


ois 


An oil conversion process, consisting 
in heating a stream of oil to a cracking 
temperature, in delivering the oil to one 
of enlarged alternative chambers, in divert- 
ing the stream of oil from said chamber 
when substantial coke deposition has oc- 
curred therein to the alternative chamber, 
and in heating said alternative chamber be- 
fore diverting the oil stream by heating a 
body of oil introduced thereto by applying 
external heat to said alternative chamber. 


1,550,568 
Patented Aug. 18, 1925 
PROCESS FOR TREATING 
HYDROCARBON OILS 
Robert T. Pollock 
Application filed Jan. 26, 1925 
3 Claims 
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2. A process for converting oil, com- 
prising passing a restricted stream of oil 
through a heating tube where said oil is 
heated to a cracked temperature, in trans- 
ferring the highly heated oil to an en- 
larged zone where conversion occurs, in 
passing vapors generated from the oil to a 
dephlegmator, in introducing charging oil 
to the dephlegmator to pass therethrough 
while in indirect heat conductive relation 
with the vapors to be maintained out of 


physical contact with the vapors and to 
assist in condensing the _ insufficiently 
cracked vapors undergoing dephlegmation, 
in collecting the condensate in pools in the 
dephlegmator through each of which pools 
the vapors must percolate and with which 
condensate said preheated charging oil is 
not permitted to physically commingle in 
the dephlegmator, in preventing the return 
of unvaporized residue from the enlarged 
zone to the heating tube, in passing 
reflux condensate and preheated charging 
oil from the dephlegmator to the inlet side 
of the heating tube to travel therethrough 
for treatment, and in maintaining a super- 
atmospheric pressure on the oil undergoing 
conversion. 


1,550,607 
Patented Aug. 18, 1925 
PROCESS FOR TREATING PETROLEUM 
OIL 
Carbon P. Dubbs 
Application filed April 5, 1923 
3 Claims 
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in advancing a stream of oil through a coil 
in a heating zone wherein it is subjected to 
a conversion temperature while maintained 
under a superatmospheric pressure, in 
passing the highly heated oil from said 
stream into an enlarged reaction chamber 
from which no unvaporized oil is permitted 
to return to said coil, in passing the 
evolved vapors from said reaction chamber 
to a dephlegmator, in passing a stream of 
charging oil in heat interchanging relation 
with the vapors in said dephlegmator to 
simultaneously preheat such oil and con- 
dense the heavier fractions of the vapors, 
in advancing a second stream of oil di- 
rectly to the inlet of said coil, in directing 
the preheated charging oil and the reflux 
condensate from the dephlegmator to pres- 
sure applying means, and in forcing said 
preheated oil and reflux condensate under 
mechanically applied pressure into said ad- 
vancing second stream of oil to be passed 
therewith through said coil. 


1,550,892 
Patented Aug. 25, 1925 
PROCESS FOR CRACKING PETROLEUM 
OIL 
Gustav Egloff and Harry P. Benner 
Application filed Aug. 20, 1920 
3 Claims 
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2. The process of cracking emulsified 
petroleum oil, comprising subjecting the 
oil to surface heating alone to vaporize the 


same at a cracking temperature and pres- 
sure, in condensing and collecting the va- 
pors produced. 


1,551,090 
Patented Aug. 25, 1925 
PROCESS FOR TREATING 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed May 24, 1924 
8 Claims 


1. A process for the conversion of hy- 
drocarbon oil into lower boiling point hy- 
drocarbon products, consisting in passing a 
stream of reflux condensate and charging 
oil through a heating tube where the mix- 
ture is heated to a cracking temperature 
without raising the temperature of the oil 
so high as to cause substantial deposition 
of carbon in the tube, passing the heated 
mixture from the tube to an enlarged reac- 
tion chamber where the oil mixture after 
passing through the tube separates without 
any substantial rise in its temperature into 
vapors and a non-flowing carbon residue 
largely free from residual oil and maintain- 
ing a superatmospheric pressure on the oil 
in said conduit and in said enlarged cham- 
ber, the ratio of the reflux condensate to 
the charging stock and the amount of heat 
supplied to the tubes being maintained suf- 
ficient to cause the separation of the oil 
mixture into said non-flowing carbon resi- 
due and vapors in the reaction chamber. 


1,551,650 
Patented Sept. 1, 1925 
EXPLOSIVE AND PROCESS OF 
MAKING SAME 
Gustav Egloff 
Application filed Aug. 26, 1921 
6 Claims 
1. An explosive mixture consisting of 
hydrocarbon gas maintained in liquid form 
under pressure with an oxidizing agent. 


1,551,806 
Patented Sept. 1, 1925 
TREATING PETROLEUM 
OILS 
Richard F. Davis 
Application filed Aug. 15, 1922 
5 Claims 


PROCESS OF 


1. A process of purifying petroleum oils 
which includes subjecting the oils to the 
action of copper oxide under the influence 
of light. 


1,555,976 
Patented Oct. 6, 1925 
APPARATUS FOR TREATING OIL 
Lyman C. Huff 
Application filed April 14, 1923 
3 Claims 


1. In an apparatus for treating oil, the 
combination with a heating coil through 
which a stream of oil is passed to be heated 
to a cracking temperature, an enlarged con- 
version chamber receiving said highly heat- 
ed oil and in which chamber a substantial 
portion thereof vaporizes, of a dephlegmat- 
ing means connected to the conversion 
chamber, a recycling line for returning the 
reflux condensate to the heating means for 
retreatment, a pump interposed in said 
line, a by-pass around the pump and a 
check valve in said by-pass whereby the re- 
circulation continues automatically with 
the failure of the pump by head pressure. 
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1,559,035 
Patented Oct. 27, 1925 
PROCESS AND APPARATUS FOR 
DEHYDRATING EMULSIFIED OILS 
Gustav Egloff and Harry P. Benner 
Application filed Nov. 1, 1920 
10 Claims 
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1. A process of dehydrating heated 
emulsified petroleum oil consisting in pass- 
ing the oil through a series of spaced 
foraminated plates, the foraminations be- 
ing of gradually decreasing size, under 
pressure and simultaneously subjecting the 
oil to the action of electrical current as it 
passes through said plates. 


1,559,036 
Patented Oct. 27, 1925 
PROCESS AND APPARATUS FOR 
DEHYDRATION OF OIL 
Gustav Egloff and Jacque C. Morrell 
Application filed Feb. 18, 1922 
4 Claims 


Ce 3 
1. A process for dehydrating oil, con- 
sisting in dissolving into the oil and water 
a medium adapted to improve its con- 
ductivity, then passing an electric current 
therethrough to effect separation and per- 
mitting the water to separate from the oil 
in a settling stage. 


1,561,758 
Patented Nov. 17, 1925 
APPARATUS FOR DISTILLING OIL 
George W. Wallace 
Application filed May 20, 1922 
6 Claims 
4. A still for cracking oil, comprising a 
plurality of banks of tubes adapted to con- 
tain oil that is to be cracked, transversely- 
disposed headers at the ends of said tubes 
communicating with the tubes of the re- 
spective banks, a passageway in which said 
tubes are arranged, means for causing prod- 
ucts of combustion to circulate through 
said passageway longitudinally of said 


tubes, endless chains arranged in oppo- 
sitely-disposed tubes of the _ respective 
banks, sheaves or the like in said headers 
around which said chains travel, means for 
actuating said chains so as to remove car- 
bon that collects on the interior of said 
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tubes, a carbon collection chamber at the 
bottom side of one header, an outlet from 
said chamber, and means operable from 
the exterior of said chamber for discharg- 
ing the carbon that collects in said cham- 
ber through said outlet. 


1,561,779 
Patented Nov. 17, 1925 
PROCESS FOR CRACKING PETROLEUM 
OIL 
Gustav Egloff 
Application filed Oct. 19, 1923 
3 Claims 


3. A process of cracking oil, consisting 
in passing the oil through a heating coil 
wherein it is subjected to cracking condi- 
tions of heat and pressure, in transferring 
a portion of the oil from said coil into a 
primary expansion chamber, in directing 
all of the oil constituents from said pri- 
mary expansion chamber to a secondary 
chamber, in introducing the remaining por- 
tion of the heated oil from said coil di- 
rectly into the liquid oil in said second 
expansion chamber to increase the conver- 
sion therein, in taking off vapors from said 
second expansion chamber, in dephlegmat- 
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ing such vapors, 1n condensing the dephleg- 
mated vapors and collecting the resulting 
distillate, and in returning the reflux con- 
densate resulting from the dephlegmation 
of the vapors to the heating coil for further 
treatment, and in continuously withdraw- 
ing unvaporized carbon-containing residual 
oil from said second expansion chamber to 
be isolated from the system. 


1,566,528 
Patented Dec. 22, 1925 
HEAT INTERCHANGER 
Gustav Egloff 
Application filed Jan. 6, 1921 
2 Claims 


1. In a heat interchanger for treating 
petroleum oils and vapors, comprising a 
main body portion, a plurality of verti- 
cally arranged tubes positioned within the 
main body portion, means for passing oil 
through said tubes, said main body portion 
being provided with a plurality of trans- 
versely extending partition members form- 
ing a multiplicity of closed fluid receiving 
chambers, and means for individually pass- 
ing oil through each of said chambers 
transversely to the flow of oil through said 
vertically arranged tubes. 


1,568,400 
Patented Jan. 5, 1926 
APPARATUS FOR CRACKING 
HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed Feb. 4, 1925 
6 Claims 


1. In an apparatus for converting oil, 
the combination with an elongated heating 
coil, of a furnace within which said coil is 
disposed, an enlarged reaction zone, means 
for passing heated oil from said heating 
coil to said reaction zone, a dephlegmator 
disposed away from said heating coil, 
means for passing generated vapors to 
said dephlegmator, means for withdraw-~ 


ing unvaporized oil from said reaction zone 
without permitting entrance thereof to the 
heating coil, a conduit leading from said 
dephlegmator, a pump communicating with 
said conduit, a communication between 


i 


said pump and said heating coil for intro- 
ducing reflux oil to the coil under pressure, 
and means for admitting reflux oil from 
said dephlegmator continuously to the inlet 
of said heating coil in the event said pump 
is shunted. 


1,568,904 
Patented Jan. 5, 1926 
PROCESS FOR REFINING 
HYDROCARBON OILS 
Jacque C. Morrell 
Application filed April 27, 1923 
3 Claims 
1. Steps in a process of refining hydro- 
carbon oils, comprising subjecting the oil 
separately and individually to the action of 
sulphuric acid and caustic soda containing 
litharge, and subsequent to the subjection 
of the oil to the action of caustic soda con- 
taining litharge, adding sulphur dioxide to 
assist in the refining reaction. 


1,569,855 
Patented Jan. 19, 1926 
PROCESS OF TREATING OIL 
Gustav Egloff and Harry P. Benner 
Application filed Aug. 20, 1920 
5 Claims 
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1. A process of treating hydrocarbou 
oils, comprising introducing a supply of 
oil to a still, in heating the still, in passing 
the vapors generated from the oil in the 
still through a filtering bed located in the 
vapor space of the still above the oil level 
and above the oil inlet thereto, in subject- 
ing the vapors to dephlegmation in dis- 
charging uncondensed vapors and in re- 
turning reflux condensate to the still below 
the filter bed. 


° 


1,569,870 
Patented Jan. 19, 1926 
PROCESS FOR REFINING OILS 
Jacque C. Morrell 
Application filed Aug. 28, 1922 
1 Claim 


A step in a process for refining and _ puri- 
fying mineral oil, consisting in subjecting 
the oil to the action of alkali metal plum- 
bite in water solution, in then removing 
substantially all the alkali metal plumbite 
solution from the oil, in then treating the 
freed oil with a metallic sulphide capable 
of hydrolyzing in water to complete the 
reaction of the plumbite solution, and in 
then removing the separated precipitate 
and sulphide compounds. 


1,569,871 
Patented Jan. 19, 1926 
PROCESS FOR REFINING 
HYDROCARBON OIL 
Jacque C. Morrell 
Application filed Aug. 31, 1922 
2 Claims 


1. A step in a process for refining or 
purifying hydrocarbon oils, consisting in 
subjecting the oil to treatment with sodium 
plumbite in water solution, in extracting 
the sodium plumbite solution, in then intro- 
ducing a sulphide in water solution, with- 
drawing the products of this reaction and 
then introducing a flocculating agent to 
precipitate the other products of reaction, 
and in then withdrawing the precipitated 
material. 


1,569,872 
Patented Jan. 19, 1926 
PROCESS FOR REFINING CRACKED 
HYDROCARBON OIL 
Jacque C. Morrell 
Application filed Aug. 31, 1922 
2 Claims 


1. A step in a process for refining 
hydrocarbon oil consisting in subjecting 
the oil to an alkali metal plumbite in water 
solution, agitating the mixture, in then 
extracting the plumbite solution from the 
oil, in then introducing sulphide in water 
solution to the oil to assist the reaction 
caused by the plumbite, in then removing 
the sulphide with any products of reaction. 


1,574,935 
Patented March 2, 1926 
PRESSURE STILL FOR OIL REFINING 
Daniel Pyzel 
Application filed March 13, 1922 
6 Claims 
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2. in a still, the combination of: a fur- 
nace; a container in said furnace; and an 
indicating thermometer embedded in but 
projecting through only one surface of the 
wall of said container. 
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1,575,905 
Patented March 9, 1926 
PROCESS FOR BLENDING AND 
PURIFYING LIGHT HYDROCARBONS 
Gustav Egloff 
Application filed Dec. 31, 1920 
7 Claims 


3. A process of blending light gasoline- 
like hydrocarbons contained in uncondens- 
able gas with a heavier absorbing oil 
consisting in mixing the two and simul- 
taneously purifying them by passing them 
through a solution of a base of caustic 
soda and litharge. 


1,579,601 
Patented April 6, 1926 
PROCESS OF TREATING OIL 
Gustav Egloff 
Application filed April 26, 1917 
2 Claims 
1. A process of converting relatively 
high boiling point hydrocarbons into lower 
boiling point hydrocarbons, consisting in 
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externally heating a bulk supply of oil and 
in simultaneously producing an electric are 
within the body of said bulk supply of oil 
to heat the oil to a cracking temperature, 
in passing the evolved vapors through an 


aerial condenser from which reflux con- 
densate returns to the bulk supply of oil, 
thence to a condenser and a receiver and in 
maintaining said bulk supply of oil under 
a selfgenerated superatmosphere vapor 
pressure. 


1,582,585 
Patented April 27, 1926 
APPARATUS FOR TREATING 
HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed Oct. 11, 1919 
4 Claims 
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1. In an apparatus for distilling and 
condensing hydrocarbons under pressure of 
generated vapors, the combination with a 
plurality of stills, said stills being located 
at progressively different heights, means 
for heating said stills each to a given tem- 
perature, a plurality of reflux condensers 
disposed above said stills and in communi- 
eation therewith, means for feeding oil 
through said reflux condensers, to preheat 
the same and then to the stills, communica- 
tions between all of said stills, valves for 
controlling the number of reflux cendensers 
through which the oil must pass before 
entrance to the stills, auxiliary condensers 
disposed above said reflux condensers and 
in communication therewith, valves for 
controlling bypass communications around 
such auxiliary condensers, outlets from 
said auxiliary condensers, additional con- 
densers in communication with said out- 
lets, a receiving tank communicating with 


said last mentioned condensers, and means 
for maintaining a pressure on oil during 
distillation and condensation in the appara- 
tus. 


1,582,588 
Patented April 27, 1926 
DEPHLEGMATOR 
Gustav Egloff and Harry P. Benner 
Application filed May 2, 1921 
6 Claim 
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having a vapor inlet and a vapor outlet, a 
plurality of vertically spaced perforated 
plates mounted within said casing to ob- 
struct the travel of vapors through the 
dephlegmator, manually adjustable means 
associated with each plate for maintaining 
the plates in any desired vertical positions 
of adjustment relative to one another. 


1,583,746 
Patented May 4, 1926 
APPARATUS FOR REFINING OILS 
Daniel Pyzel 
Application filed Oct. 26, 1921 
1 Claim 


of: a still; a tight shell; means for deliver- 
ing the cold oil to be refined to the top of 
said shell; means inside said shell for 
finely dividing and spreading the oil as it 
passes through said shell; means for pass- 
ing the vapors from said still upwardly 
through said shell in intimate contact with 
the oil passing downwardly through said 
shell so that it may condense and absorb 
a portion of said vapors; a cooler; means 


for withdrawing a portion of said oil and 
its associated condensates from said shell 
and delivering it to said cooler; means for 
delivering said cooled oil and condensates 
into the top of said shell; and means for 
delivering oil and its associated conden- 
sates from the bottom of said shell to said 
still. 


1,586,054 
Patented May 25, 1926 
BURNER 
Charles Worth Turner 
Application filed July 25, 1923 
4 Claims 
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4. In a burner, a plurality of not less 
than three hollow cylindrical gas generat- 
ing elements, a pipe connecting the top of 
the first element to the bottom of the 
second element and so on in tandem for the 
entire group, means for supplying water 
and hydrocarbon oil to the bottom of the 
first cylinder, means for providing a flame 
for heating said elements and at the same 
time projecting the flame beyond the ele- 
ments for heating other objects, and means 
for directing combustible mixture in the 
last of said generating elements to the 
means for projecting the flame. 


1,592,560 
Patented July 13, 1926 
PROCESS FOR CRACKING PETROLEUM 
Om 
Carbon P. Dubbs 
Application filed Nov. 27, 1922 
5 Claims 


A process for treating hydrocarbon 
consisting in initially passing the 


charging oil in a restricted stream through 
that portion of a heating zone maintained 
at the lowest temperature, in then uniting 
with the charging oil reflux condensate 
formed in the process and in passing the 
commingled charging oil and reflux con- 
densate in a restricted stream through that 
portion of the heating zone maintained at 
the highest temperature, in delivering the 
highly heated oil from said stream into an 
enlarged reaction zone from which no un- 
vaporized oil is permitted to return to 
either of said streams, in passing vapors 
from said enlarged zone to a dephlegmator 
wherein portions thereof are condensed 
-forming said reflux condensate, in passing 
uncondensed vapors from the dephlegma- 
tor to a final condenser, in collecting the 
resulting distillate and in maintaining a 
super-atmospheric pressure on the oil un- 
dergoing conversion. 


1,594,093 
Patented July 27, 1926 
PROCESS FOR CRACKING 
HYDROCARBON OIL 
Carbon P. Dubbs 
Application filed Oct. 21, 1922 
5 Claims 
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1. A process for cracking hydrocarbon 
oil consisting in raising the oil to a conver- 
sion temperature in a heating zone, collect- 
ing the heated oil in a substantial body in 
a vaporizing zone and causing the heating 
and vaporization to take place under sub- 
stantial pressure of the evolved vapors, 
passing the vapors to a dephlegmating zone 
and there subjecting them to the refluxing 
action of the incoming raw oil, passing the 
uncondensed vapors under reduced pres- 
sure conditions to successive fractionating 
zones, condensing and collecting the un- 
condensed vapors passing over from the 
final zone, and returning selected portions 
of the condensate from each of the sepa- 
rate fractionating zones to the preceding 
fractionating zone. 


1,595,179 
Patented Aug. 10, 1926 
APPARATUS FOR TREATING OIL 
Gustav Egloff and Harry P. Benner 
Application filed Aug. 20, 1920 
3 Claims 
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1. In an apparatus for treating oil, a 
combination with a rotary still member, of 
a stationary still member, and transfer line 
connecting said still members, means for 


‘ehcp ahdenty: oer the upper part of 
each still member, means for taking off va- 
pors from one of said still members, and 
means for maintaining a pressure on said 
still members. 


1,597,821 
Patented Aug. 31, 1926 
. REGULATING APPARATUS 
CRACKING STILLS 
Daniel Pyzel 
Application filed June 25, 1924 
3 Claims 


FOR 


1. In an apparatus for cracking oil, the 
combination with a heating coil, of a react- 
ing zone in communication therewith, a re- 
flux condenser, means for delivering heated 
vapors from said reacting zone to said re- 
flux condenser, a condensate storage re- 
ceiver, means for delivering reflux conden- 
sate to said receiver, and mechanical pres- 
sure applying means acting in response to 
the level of condensate in said storage re- 
ceiver for automatically forcing said con- 
densate through the heating tube in a 
quantity varying with the level of conden- 
sate maintained in said storage receiver. 


1,598,368 
Patented Aug. 31, 1926 
APPARATUS FOR CRACKING OIL 
Gustav Egloff and Harry P. Benner 
Application filed March 23, 1921 
3 Claims 


1: 
combination with a heating coil, of an ex- 


In an apo ste for ne oil, the 


pansion chamber connected thereto, said 
expansion chamber taking the form of a 
large elongated shell and provided with a 
plurality of valve controlled residuum 
drawoffs and a residuum header connected 
to the drawoffs, and means for forcing 
fluid under pressure through the header to 
rapidly withdraw residuum from said ex- 
pansion chamber. 


1,600,721 
Patented Sept. 21, 1926 
PROCESS FOR TREATING 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed Jan. 12, 1920 
3 Claims 
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2. K Prncees of foatinet hydrocarbon 
oils consisting in continuously passing the 
oil in relatively small streams through ver- 
tical tubes seated in a furnace wherein the 
oil is subjected to a cracking temperature, 
in passing the oil from said tubes into an 
expansion chamber where a substantial va- 
porization occurs and from which no un- 
vaporized oil is permitted to return to said 
streams, in passing the vapors issuing from 
said chamber through a dephlegmator, in 
continuously passing raw oil through said 
dephlegmator to come in physical contact 
with the vapors therein to preheat the raw 
oil and condense the heavier fractions of 
the vapors, in condensing the uncondensed 
vapors issuing from said dephlegmator and 
in collecting the resulting distillate, in 
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passing reflux condensate and raw oil from 
said dephlegmator to the lower ends of 
said vertical tubes and in maintaining a 
super-atmospheric pressure on the system. 


1,602,990 
Patented Oct. 12, 1926 
PROCESS FOR CONVERTING 
HYDROCARBONS 
Robert T. Pollock 
Application filed Nov. 25,-1919 
4 Claims 


Lee aennlesiatees process for ae 
ing insufficiently cracked vapors from the 
sufficiently cracked vapors while said va- 
pors are passing through a dephlegmator. 
which comprises continuously circulating a 
cooling medium in a closed ring, a portion 
of which ring includes the dephlegmator 
where the cooling medium is in heat inter- 
changing relationship with the vapors, in 
removing a portion of the medium from 
the ring, and in replacing the removed 
portion with fresh cooling medium from a 
source extraneous of the ring. 


Re. 16,443 
Reissued Oct. 19, 1926 
PROCESS OF DISTILLING PETROLEUM 
Enoch O. Hicks 
Application filed Dec. 1, 1921 
5 Claims 
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1. The process of treating the auld por- 
tions of the paraffin series of petrolum dis- 
tillation having a boiling point upward of 
500 degrees F. for obtaining therefrom low 
boiling point products of the same series, 
which consists of vaporizing the volatile 
constituent of said liquid portions of petro- 
leum at a temperature of from about 650 
to about 850 degrees F. in a still, condens- 


ing a portion of said vapors, revaporizing 
said condensed vapor while in said still 
while maintained above said liquid por- 
tions of petroleum, injecting steam into said 
revaporized vapor, recondensing said re- 
vaporized vapor, and maintaining a pres- 
sure of from about 4 to about 5 atmos- 
pheres on the liquids of said vapors 
throughout their course to and while un- 
dergoing condensation. 


1,603,541 
Patented Oct. 19, 1926 
MEANS AND METHOD FOR REMOVING 
DEPOSITED MATERIAL FROM 
CRACKING APPARATUS 
Lyman C. Huff 
Application filed Jan. 26, 1923 


5 Claims 


1. A method of removing carbon from 
the collecting chamber of an oil apparatus 
consisting in injecting an expansive fluid 
which is a non-supporter of combustion 
into the body of the heated carbonaceous 
substance and permitting it to disrupt said 
substance and then removing the broken 
pieces therefrom. 

2. In an apparatus for removing de- 
posited material from an oil treating appa- 
ratus, the combination with a chamber for 
accumulating the deposited material, of 
means positioned in said chamber for in- 
troducing an expansive fluid to predeter- 
mined portions of the body of the deposited 
material to disrupt said material, and man- 
hole openings in the chamber for removing 
the broken up pieces of deposited material 
therefrom. 


1,608,089 
Patented Nov. 23, 1926 
REFINING OF HYDROCARBON OIL 
Gustav Egloff and Harry P. Benner 
Application filed Aug. 20, 1920 
1 Claim 
A process of refining hydrocarbon oils, 
which consists in introducing a bulk supply 
of oil to a still, in adding to said oil while 
in the still comminuted fuller’s earth and 
caustic soda and subjecting the oil with 
said added substances to a distilling tem- 
perature. 
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1,608,135 
Patented Nov. 23, 1926 
PROCESS FOR RECOVERING RESINOUS 
BODIES FROM CRACKED PETROLEUM 
DISTILLATES 
Jacque C. Morrell 
Application filed April 27, 1923 
3 Claims 


1. A process of recovering resinous ma- 
terials from cracked hydrocarbon distil- 
lates, consisting in distilling the oil in the 
presence of an adsorbing agent, subjecting 
said agent to the action of a solvent to 
remove the adsorbed materials, and evapo- 
rating the solvent liquid. 


1,613,735 
Patented Jan. 11, 1927 
PROCESS FOR CRACKING OR 
CONVERTING OILS 
Otto P. Amend 
Application filed March 3, 1922 
4 Claims 


1. The process of converting heavy hy- 
drocarbons into lighter hydrocarbons which 
consists in heating a relatively large body 
of such heavy hydrocarbons to a suitable 
cracking temperature, but considerably be- 
low the incandescent temperature of car- 
bon, by a plurality of electric resistors of 
massive construction submerged in the oil 
and while maintaining the oil at a mini- 
mum autogenous pressure of 75 pounds. 


1,617,619 
Patented Feb. 15, 1927 
APPARATUS FOR CRACKING OIL 
Gustav Egloff and Harry P. Benner 
Application filed Aug. 21, 1920 
3 Claims 


2. An apparatus for treating oil, com- 
prising a tube still through which oil is 
adapted to be passed and heated, during 
passage therethrough, to a cracking tem- 
perature, a vertically disposed expansion 
separating chamber, means for delivering 
heated oil constituents from said tube still 
to said separating chamber, means within 
said separating chamber for causing said 


heated constituents to pass downwardly 
throughout substantially the entire length 
thereof and then to rise vertically there- 
through, a driven rotary valve at the lower 


end of said chamber for discharging liquid 
oil and precipitated carbon therefrom, and 
means for taking off vapors from the upper 
end of said chamber. 


1,618,645 
Patented Feb. 22, 1927 
APPARATUS FOR TREATING 
HYDROCARBONS 
Gustav Egloff and Harry P. Benner. 
Application filed July 15, 1920 
6 Claims 


oil, the 
combination with a still having a station- 
ary portion and a movable portion, means 
for actuating said movable portion and a 
heating element taking the form of a longi- 
tudinally disposed tube extending through 
said portions, an oil feed passing through 
the stationary portion, and vapor and re- 
siduum outlets in said stationary portion. 


1,618,669 
Patented Feb. 22, 1927 
TREATMENT OF PETROLEUM RESIDUE 
Jacque C. Morrell 
Application filed June 28, 1926 

3 Claims 
1. A process of the character described 
comprising subjecting cracked liquid petro- 
leum residue containing suspended pitch- 
forming, coke-like particles to a segregat- 
ing action to separate the suspended par- 
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ticles from the liquid medium, in separate- 
ly withdrawing the freed liquid, in then 
separately withdrawing the precipitated 
particles with accompanying oily liquid 


and subjecting same to a homogenizing ac- 
tion whereby the suspended particles are 
substantially stabilized and the mixture as- 
sumes a creamy consistency. 


1,619,921 
Patented March 8, 1927 
PROCESS OF CRACKING PETROLEUM 
OIL 
Gustav Egloft 
Application filed Dec. 13, 1920 
3 Claims 
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1. A process of cracking oil, consisting 
in passing the oil through a heating zone 
where it is subjected to the action of heat 
and pressure, delivering it through a trans- 
fer line in substantially liquid form to an 
expansion chamber where vaporization 
takes place, taking off the vapors from the 
end of the expansion chamber remote from 
its connection with the transfer line, sub- 
jecting such vapors to reflux condensation 
and returning the reflux condensate to said 
transfer line, where it is mixed with the 
heated oil and the combined mixture then 
passed to the expansion chamber. 


1,619,922 
Patented March 8, 1927 
APPARATUS FOR CRACKING OTL 
Gustav Egloff and Harry P. Benner 
Application filed Sept. 1, 1920 
6 Claims 
5. In an apparatus for treating oil, the 
combination with a rotating still member 
having a non-rotating part, a vapor cham- 
ber having a main rotating part and a non- 
rotating part connected therewith, means 
connecting said still and said vapor cham- 


ber whereby they rotate in unison, an oul 
inlet to said still, a residuum discharge 
from the non-rotating part thereof, a vapor 
discharge from said still leading outwardly 
therefrom through the non-rotating part 
and entering said vapor chamber through 


an opening in the stationary part thereof 
for transferring the vapors from the still 
to the vapor chamber, and means for dis- 
charging vapors from the stationary part 
of the vapor chamber. 


1,619,929 
Patented March 8, 1927 
APPARATUS FOR TREATING 
PETROLEUM OIL 
Hiram J. Halle 
Application filed Sept. 1, 1920 
2 Claims 


1. In an apparatus for cracking petro- 
leum oil, the combination with a coil lo- 
cated in a furnace through which oil is con- 
tinuously passed, of a second coil disposed 
within said oil coil forming an annular oil 
passageway, spirally arranged spacing lugs 
carried by said second coil, to space the 
same from the oil coil and act as baffles for 
the oil passing through said annular pas- 
sageway, a flue leading from the furnace, 
means for withdrawing heated gases from 
said flue to be passed through said second 
coil to internally heat the oil passing 
through said annular passageway. 


1,619,937 
Patented March 8, 1927 
VALVE 
Lyman C. Huff 
Application filed June 15, 1925 
3 Claims 
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1. The combination with a T-joint of 
conventional construction, of a valve struc- 
ture adapted to be applied thereto, com- 
prising a closure cap having a central bore 
for one of the alined openings of said 
T-joint, a valve stem adapted to extend 
through the bore in said closure cap, pack- 
ing means associated with said closure cap 


~to prevent leakage around said valve stem, 


an inlet pipe extending into the opposite 
alined openings of said T-joint, said inlet 
pipe terminating in a slotted projection 
extending into the T-joint, a reciprocable 
valve body having a seat adapted to co- 
operate with a seat carried by said inlet 
pipe, a connection between said valve stem 
and valve body for permitting rotation of 
the valve stem relative to said valve body, 
whereby said valve is reciprocated by rota- 
tion of said valve stem, a projection carried 
by said valve body adapted to ride in said 
slotted projection of the inlet pipe, to pre- 
vent rotation of said valve body. 


1,619,977 
Patented March 8, 1927 
PROCESS AND APPARATUS FOR 
TREATING OILS 
Lyman C. Huff 
Application filed July 3, 1924 
5 Claims 


5. A process for treating hydrocarbon 
oil consisting in passing the oil in a plu- 
rality of streams during its initial flow 
through a heating zone and while being 
subjected to preliminary heating therein, 
in thereafter increasing the velocity of the 
oil during a substantial portion of its flow 
through the heating zone by uniting said 
streams prior to the final heating of the oil 
in the heating zone. 


1,620,075 
Patented March 8, 1927 
PROCESS OF CONVERTING OILS 
APPARATUS THEREFOR 
John Collins Clancy 
Application filed April 16, 1924 
15 Claims 
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1. In a process 
boiling oils into lower boiling oils, the 
combination of steps which comprise in- 
troducing a stream of a mixture of such 
higher boiling oils and aluminum chlorid 
into the upper end of a sealed retort 
having a portion thereof maintained at a 
temperature to effect an oil cracking reac- 
tion therein, delivering into contact with 
the said oil mixture a stream of a metal 
chlorid which is capable of holding in sus- 
pension a portion at least of the carbon 
separated out in said reaction, the said 
metal chlorid being in molten condition, 
preventing the accumulation of carbon de- 
posits in the retort by allowing said molten 
chlorid containing such suspended carbon 
and the unvaporized oil, carrying its quota 
of separated carbon in suspension, to dis- 
charge from the retort, and collecting the 
evolved vapors of lower boiling oils and 
aluminum chlorid from the retort. 

8. Ina process of producing low boiling 
oils from chlorid sludges resulting from 
the distillation of high boiling oils with 
aluminum chlorid the step comprising, con- 
tacting and commingling said chlorid 
sludges with a molten mixture of sodium 
chlorid and zine chlorid in the presence of 
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hydrogen while said molten mixture is cir- 
culating through and into contact with an 
intersticed mass of nickel packing units a 
portion at least of the latter being main- 
tained at cracking temperature. 


1,622,737 
Patented March 29, 1927 
PROCESS OF SEPARATING 
HYDROCARBON FRACTIONS 
Daniel Pyzel 
Application filed Aug. 23, 1923 
6 Claims 
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1. A process of separating hydrocarbon 
fractions from a heated mixture of™ said 
fractions in a liquid state which comprises: 
lowering the partial vapor pressure on a 
portion of said mixture by injecting therein 
vapor having a different vapor tension; 
supplying heat to said portion from the 
remainder of said mixture, said remainder 
being held under its initial vapor tension; 
and removing the mixture of vapors pro- 
duced by said injection and heating. 


1,623,136 
Patented April 5, 1927 
PROCESS AND APPARATUS OF 
DEPHLEGMATION 
Jean D. Seguy 


6. A method for controlling the capac- 


ity of a dephlegmating column for dephleg- 
mating hydrocarbon oil vapors, consisting 
in maintaining a predetermined volume of 
reflux condensate in the dephlegmating col- 
umn by withdrawing the reflux condensate 
from the dephlegmating column at pre- 
determined vertically spaced points thereof 
and in introducing the vapors to the de- 
phlegmating column at a point above the 
liquid level of the reflux condensate main- 
tained in the dephlegmating column, and 
in varying the ‘point at which the vapors 
are introduced to the dephlegmating col- 
umn when the liquid level of the reflux 
condensate in the dephlegmating column is 
varied. 


1,624,294 
Patented April 12, 1927 
CONTROL SYSTEM 
George W. Wallace and Harry K. Thrig 
Application filed Sept. 17, 1923 


9. In a system for cracking liquid hy- 
drocarbons, a still for the hydrocarbon, 
means for supplying the hydrocarbon to 
the still, means for applying heat to the 
still, a thermal responsive element ar- 
ranged at the desired level of the hydrocar- 
bon, whereby it responds to the difference 
in temperature between the hydrocarbon 
and the vaporized matter above the hydro- 
carbon as the level varies, and means for 
simultaneously controlling the supplying 
means and the heating means in accordance 
with the thermal condition of the element. 

16. A cracking still having a passage- 
way for hydrocarbon to be treated, a chain 
in the passageway arranged to be con- 
stantly driven to prevent the accumulation 
of deposits, an electric motor for driving 
the chain, and means responsive to load 
conditions on the motor for deenergizing 
the motor. 


1,627,054 
Patented May 3, 1927 
PROCESS OF OBTAINING RESINLIKE 
BODIES FROM CRACKED HYDRO- 
CARBON PRODUCTS 
Jacque C. Morrell and Gustav Egloff 
Application filed April 27, 1923 
5 Claims 


1. A process of obtaining hard resin- 
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like bodies from cracked hydrocarbon 
distillates, consisting in removing said 
resinous bodies with an adsorbing agent 
and subjecting the removed bodies to a 
partial oxidizing action to produce a hard 
resin-like body. 


1,627,055 
Patented May 3, 1927 
METHOD OF PURIFYING 
HYDROCARBON OILS 
Jacque C. Morrell and Salmen Comay 
Application filed June 22, 1925 
3 Claims 
1. A method of purifying hydrocarbon 
oils, comprising subjecting the oil to re- 
action with copper hypochlorite in solution. 


1,627,159 
Patented May 3, 1927 
METHOD FOR TREATING PETROLEUM 
AND OTHER HYDROCARBONS 
Carbon P. Dubbs 
Application filed Nov. 30, 1917 
2 Claims 


1. A process for converting petroleum 
into lower boiling point hydro-carbons con- 
sisting in collecting the oil in a plurality 
of pools and while under pressure sub- 
jecting the pools of oil to progressively 
increasing temperatures, continuously sup- 
plying the oil to the pool of lowest tem- 
perature and conducting the overflow from 
each pool to the pool of next higher 
temperature, condensing and _ collecting 
vapors arising from the pool of lowest 
temperature and removing vapors from 
each pool, other than that of lowest tem- 
perature, passing them through a reflux 
condenser associated with the pool, return- 
ing the condensed products back to the 
pool and forcing the remaining vapors back 
through the pool of next lower tempera- 
ture, collecting the uncondensible gases 
formed in the process and passing them 
through the oil. 


1,627,162 
Patented May 3, 1927 
PROCESS FOR TREATING OIL 
Gustav Egloff 
Application filed Jan. 10, 1921 
2 Claims 
1. A process of treating oil shale, com- 
prising introducing a supply of comminuted 
shale to an enlarged drum, in allowing the 
shale to pass from the drum into a plural- 
ity of vertically disposed tubes, in pro- 


SHALE 


viding a drum beneath said tubes, in pass- 
ing superheated steam internally through 
said tubes in physical contact with the 
shale, in externally heating the tubes to a 


Y Visit 

eG 

s | Bune G 
26 Pe gj tolollal ala [ L.. au paz f 
= ZV : Y LI 
ize | 


| ¥~ 


temperature sufficient to cause vaporiza- 
tion of volatiles therein, and in discharging 
the shale vapors for condensation and col- 
lection. 


1,627,163 
Patented May 3, 1927 
PROCESS OF TREATING OIL SHALE 
Gustav Egloff 
Application filed Jan. 10, 1921 
2 Claims 


1. A process of destructively distilling 
oil shale, consisting in subjecting the oil 
shale containing an aluminum content to 
the action of heat and pressure to destruc- 
tively distill the same and separate the 
light oil constituents therefrom, and simul- 
taneously passing chlorine gas through the 
hot oil shale, and countercurrent to the 
direction of movement of the oil shale. 
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1,627,164 
Patented May 3, 1927 
APPARATUS FOR TREATING OILS 
Gustav Egloff and William R. Howard 
Application filed June 8, 1921 
4 Claims 
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4. In an oil distilling apparatus, an 
enlarged reaction chamber, a closed means 
for conveying heated oil substantially com- 
pletely through the same, said means per- 
mitting the discharge of the heated oil into 
the chamber at a point remote from that at 
which said closed means enters the re- 
action chamber, said chamber being pro- 
vided with a downwardly’ extending 
enlarged portion adjacent the point of dis- 
charge of the oil from said closed means 
into said reaction chamber, a vapor outlet 
leading from the reaction chamber at a 
point remote from said enlarged portion 
and condensing means in communication 
with said vapor outlet. 


1,627,436 
Patented May 3, 1927 
PROCESS AND APPARATUS FOR 
TREATING HYDROCARBONS 
William R. Howard 
Application filed June 9, 1922 
9 Claims 


3. A process of converting oils, consist- 
ing in maintaining a bulk supply in a still 
and heating same to a vaporizing tempera- 
ture, causing the vapors to pass through a 
body of oil maintained in a closed shell 
within the still, withdrawing the uncon- 
densed vapors from the closed shell, sub- 
jecting them to a reflux condensing action, 
returning the reflux condensate to the 


closed shell for retreatment and maintain- 
ing a superatmospheric pressure on the oil 
and vapors under treatment. 


1,628,127 
Patented May 10, 1927 
PROCESS FOR TREATING HYDRO- 
CARBON OILS 
Carbon P. Dubbs 
Application filed Dec. 17, 1921 
2 Claims 
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1..A process for cracking hydrocarbon 
oil, which consists in supplying oil under 
pressure to a heating zone, in passing 
heated oil from the heating zone to a dis- 
tilling zone, in taking off vapors from the 
distilling zone, in controlling the quantity 
of oil supplied to the heating zone by the 
liquid level of the oil maintained in the 
distilling zone and in continuously main- 
taining a local cyclic circulation of the oil 
undergoing treatment in the heating zone. 


1,628,236 
Patented May 10, 1927 
PROCESS AND APPARATUS FOR 
CONVERTING OILS 
Carbon P. Dubbs 
Application filed Oct. 8, 1921 
11 Claims 


1. A process of converting hydrocarbon 
oils, which comprises passing a stream of 
oil through a cracking zone where said oil 
is subjected to a cracking temperature, in 
delivering the highly heated oil to an in- 
sulated vapor chamber located outside of 
the cracking zone and in which chamber a 
pool of liquid oil collects, in discharging 
vapors from said chamber to a dephleg- 
mator, in returning reflux condensate from 
the dephlegmator to the oil stream passing 
through the cracking zone, in discharging 
uncondensed vapors from the dephlegmator 
to a final condenser and receiver, in re- 
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moving incondensable gases from said re- 
ceiver, in heating said gases, and in then 
passing the heated gases into a conduit 
immersed in the liquid oil in the vapor 
chamber, in discharging the gases from 
said conduit into said oil, and in maintain- 
ing a superatmospheric pressure on the oil 
in the cracking coil and in said vapor 
chamber. 


1,628,270 
Patented May 10, 1927 
PROCESS AND APPARATUS FOR 
CRACKING PETROLEUM OIL 
Robert T. Pollock 
Application filed Dec. 6, 1920 
17 Claims 


2. A process of cracking petroleum oil, 
consisting in subjecting the oil to a crack- 
ing temperature under a superatmospheric 
pressure to cause substantial vaporization, 
subjecting the generated vapors to reflux 
condensing action by passing them directly 
to a reflux condenser also maintained under 
a superatmospheric pressure, delivering re- 
flux condensate to.a still where it is sub- 
jected to distillation at substantially 
atmospheric pressure to release those con- 
stituents that are of the desired predeter- 
mined end point, then returning the liquid 
portions of said reflux condensate to the 
cracking zone, and heating said atmos- 
pheric still by the flue gases from the 
furnace of the cracking zone. 


1,638,093 
Patented Aug. 9, 1927 
PROCESS FOR CRACKING OIL 
Gustav Egloff 
Application filed Dec. 20, 1920 
6 Claims 


2. A process of cracking oil, consisting 
in passing oil in a stream of restricted cross 
section through a furnace to be subjected 
to cracking conditions of temperature and 
pressure, in introducing the oil from the 
stream to an expansion chamber and in 
maintaining a pressure thereon substan- 
tially equal to the pressure maintained in 
the stream, in discharging the vapors from 
the expansion chamber to a second en- 
larged chamber communicating with a 
dephlegmator, and in maintaining said 


vapors in said second chamber and in said 
dephlegmator under an increased super- 
atmospheric pressure. 


1,638,112 
Patented Aug. 9, 1927 
PROCESS OF TREATING 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed Sept. 29, 1919 


1 Claim 


A process of converting heavy into 
lighter hydrocarbon, consisting in contin- 
uously passing oil through a heating zone 
where it is subjected to a cracking tem- 
perature, in introducing the heated oil to 
an enlarged vapor chamber, in discharging 
unvaporized residue from said vapor cham- 
ber and preventing it from again coming in 
contact with the incoming charging stock 
fed to said heating zone, in taking off 
vapors from said vapor chamber and pass- 
ing them through a vapor line to a reflux 
condenser, in trapping all the condensate 
produced in said line to prevent any of said 
condensate from directly returning to the 
vapor chamber, in returning said conden- 
sate, together with condensate produced in 
the reflux condenser to the heating zone 
for retreatment, in condensing and collect- 
ing the vapors from said reflux condenser, 
and in maintaining a vapor pressure above 
atmospheric on the oil undergoing con- 
version. 
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1,638,113 
Patented Aug. 9, 1927 
PROCESS FOR CRACKING OILS 
Carbon P. Dubbs 
Application filed Feb. 17, 1921 
5 Claims 


1. A process for cracking hydrocarbon 
oil, consisting in converting the oil at a 
cracking temperature in a reacting cham- 
ber, dephlegmating and condensing the gen- 
erated oil vapors, returning the reflux and 
causing it to be introduced and flow 
through the zone of highest temperature in 
said reacting chamber, circulating the oil 
to promote conversion in the upper part of 
said chamber and collecting the precipi- 
tated carbon in the interior of the chamber 
and out of contact with the lower heated 
portion thereof. 


1,638,115 
Patented Aug. 9, 1927 
PROCESS OF AND APPARATUS FOR 
CRACKING OIL 
Gustav Egloff 
Application filed Dec. 13, 1920 
8 Claims 


a 
oil, comprising heating the oil by passing 
the same in a small stream of restricted 
cross section through a heating chamber 
under pressure, in discharging the oil in a 
‘substantially liquid phase into an enlarged 


The process of cracking petroleum 


expansion chamber where vaporization 
takes place, in locally and positively heat- 
ing the upper portion of said expansion 
chamber to impart heat to the vapors 
therein by applying heat to the chamber 
substantially along its entire length, in dis- 
charging the vapors to a reflux condenser, 


in retreating the reflux condensate sep- 
arated from the vapor, and in maintaining 
the vapor pressure on the oil in said de- 
phlegmator and expansion chamber. 


1,638,116 
Patented Aug. 9, 1927 
APPARATUS FOR CRACKING 
HYDROCARBONS 
Gustav Egloff and Joseph G. Alther 
Application filed Dec. 28, 1920 
2 Claims 


1. In an apparatus for cracking hydro- 
carbon oils, the combination with a fur- 
nace, of a cracking coil therein, an 
expansion chamber adjacent said coil into 
which oil is delivered, a reflux condenser, 
means for passing generated vapors to 
said reflux condenser, means for feeding 
charging stock to the reflux condenser to 
condense the heavier insufficiently cracked 
vapors, means for discharging residual oil 
from said expansion chamber, a preheater 
receiving said oil, means for feeding an 
independent supply of charging stock to 
said preheater, and means for introducing 
the heated charging stock from the pre- 
heater and the reflux condensate and 
charging stock from the reflux condenser 
to said cracking coil. 


1,638,162 
Patented Aug. 9, 1927 
VALVE 
Lester Kirschbraun and Robert T. Pollock 
Application filed Nov. 1, 1920 
5 Claims 


4. In a pressure valve, the combination 
with a valve chamber, of a valve pivotally 
mounted upon a valve stem in said valve 
chamber, said valve having bifurcated pro- 
truding wedge shaped annular ridges on its 
upper and lower surfaces, upper and lower 
annular wedge-shaped recesses in the valve 
chamber adapted to receive said ridges, the 
wall of the lower recess constituting the 
valve seat, and an annular duct communi- 
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cating with said lower recess and adapted 
to flush the valve seat. 


1,638,735 
Patented Aug. 9, 1927 
METHOD OF HYDROCARBON 
CONVERSION 
n C. Huff 


OIL 


Lyma 
Application filed Nov. 18, 1925 
. Claims 


1. A process for cracking hydrocarbon 
oil, consisting in raising the oil to a crack- 
ing temperature while flowing in a re- 
stricted stream through a heating coil 
positioned in a furnace, in collecting a body 
of the heated oil, subsequent to its passage 
through the heating coil, in an enlarged 
reaction zone, wherein conversion occurs, 
in separately removing the vapors evolved 
from the oil and unvaporized liquid oil 
from said reaction zone, in admitting said 
vapors and unvaporized liquid oil to a zone 
maintained under a lower pressure than 
said reaction zone, wherein substantial 
quantities of the unvaporized liquid oil is 
vaporized by the contained heat thereof, in 
removing the unvaporized oil from said 
zone maintained under said lower pressure 
without again returning the same to said 
zone, in subjecting the vapors evolved from 


the oil in said reaction zone and the vapors 
evolved from the unvaporized liquid oil in 
said zone of reduced pressure, in a com- 
mingled state, to reflux condensation, in 
aiding in the reflux condensation of the 
vapors by employing charging oil for the 
process as a cooling medium therefor and 
to also preheat the charging oil, in collect- 
ing a supply of commingled reflux con- 
densate separated from the vapors and pre- 
heated charging oil in a zone out of con- 
tact with unvaporized liquid oil introduced 
to said zone of reduced pressure, and in 
continuously admitting oil from said sup- 
ply to said heating coil. 


1,647,026 
Patented Oct. 25, 1927 
PROCHSS FOR DESTRUCTIVE 
DISTILLATION OF HYDROCARBONS 
Charles Worth Turner 
Application filed July 25, 1923 
1 Claim 


The herein described process of distilling 
hydrocarbon oil, consisting in forming a 
mixture of oil and steam in one of a pair of 
large vertical containers, heating the mix- 
ture, causing the same to flow in a re- 
stricted stream to the bottom of the other 
container, whereby it is caused to expand 
and flow vertically to the top of the latter, 
conducting the heated vapor in a restricted 
stream to the bottom of one of another pair 
of large vertical containers, whereby it is 
again caused to expand and travel in a 
vertical direction to the top of the same, 
heating the second pair of containers to a 
very high temperature, conducting the 
heated vapor in a restricted stream to the 
bottom of the other container, whereby it 
is caused to expand and is heated therein 
to a temperature of approximately 2000°F. 
and subsequently fractionating the vapors. 


1,649,102 
Patented Nov. 15, 1927 
PROCESS OF TREATING EMULSIFIED 
OILS 
Gustav Egloff and Harry P. Benner 
Application filed Sept. 18, 1920 
2 Claims 


2. A process for dehydrating and crack- 


ing emulsified petroleum oil consisting in 
feeding a bulk supply of oil into a still, in 
then first subjecting the oil to a surface 
heating only to ) dehydrate mie same, in then 


Ae ene heat to the entire body of oil 
while under a superatmospheric pressure 
to crack said oil in the still, and in dis- 
charging the vapors from said cracking 
operation for condensation and collection. 


1,649,103 
Patented Nov. 15, 1927 
APPARATUS FOR TREATING 
EMULSIFIED OIL 
Gustav Egloff and Harry P. Benner 
Application filed Oct. 23, 1920 
3 Claims 
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2. In an apparatus for treating hydro- 
carbon oil, the combination with a cham- 
ber, of a reciprocating piston mounted 
therein, a plurality of spaced foraminated 
plates through which the oil is Pe by 
the piston. 


1,649,104 
Patented Nov. 15, 1927 
PROCESS OF TREATING 
HYDROCARBON OILS — 
Gustav Egloff and Robert T. Pollock 
Application filed Dec. 9, 1920 
3 Claims 


1. A process of treating petroleum oil, 
consisting in distilling relatively heavy as- 
phaltic and emulsified oils, of a gravity not 


lighter than 20° Baumé, applying heat to 
the oil at the upper surface of the oil body 
by means of an electrically heated element 
extending above the body of the oil and 
throughout the still, and during distilla- 
tion subjecting the oil to a vacuum action 
in excess of ten inches. 


1,649,105 
Patented Nov. 15, 1927 
APPARATUS FOR CRACKING OIL 
Gustav Egloff and Harry P. Benner 
Application filed Feb. 11, 1921 
1 Claim 


cracking apparatus, adapted to convey 
heated hydrocarbon oil constituents from 
the tube into the drum, said transfer line 
terminating at its discharge end in a plu- 
rality of internally rifled nozzles, whereby 
the hydrocarbon oil constituents passing 
through said transfer line are subdivided 
and discharged therefrom at a high velocity 
in a plurality of circulatory paths. 


1,650,169 
Patented Nov. 22, 1927 
PROCESS OF AND APPARATUS FOR 
DISTILLING OIL 
George W. Wallace and Harry K. Thrig 
Application filed Sept. 17, 1923 
4 Claims 


1. The process of cracking oil which 
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comprises subjecting a stream of oil to 
sufficient heat and pressure to crack the 
oil in the stream and simultaneously con- 
tinuously circulating the stream of oil 
thru the tube by means having a catalytic 
action on the cracking reaction. 

2. An apparatus for cracking oil com- 
prising a still provided with a plurality of 
pairs of tubes, means for heating said 
tubes and endless devices having a cata- 
lytic action on the cracking reaction movy- 
able through said pairs of tubes to remove 
the deposited carbon from the walls of the 
tubes said devices moving upwardly 
through one tube of a pair and downwardly 
through the other. 


1,652,166 
Patented Dec. 13, 1927 
PROCESS FOR CONVERTING 
PETROLEUM OILS 
Carbon P. Dubbs 
Application filed Feb. 16, 1922 
2 Claims 
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1. A process for simultaneously dehy- 
drating and cracking petroleum oil, con- 
sisting in passing the oil in a confined 
stream through a dephlegmating zone 
where said oil is subjected to a temperature 
above the boiling point of water and 
wherein it acts as a dephlegmating medium 
for the vapors passing through said de- 
phlegmating zone, in then introducing this 
preheated oil to an enlarged zone wherein 
the water vapors are relieved from the oil, 
in discharging such vapors, in continuously 
taking off dry oil from said enlarged zone 
and passing it in a restricted stream 
through a heating zone wherein it is raised 
to a cracking temperature, in thence pass- 
ing such heated oil to an enlarged reaction 
zone, in passing the evolved vapors from 
said zone to said dephlegmating zone, and 
in discharging the uncondensed vapors 
from said dephlegmating zone for conden- 
sation and collection. 


1,652,167 
Patented Dec. 13, 1927 
PROCESS OF TREATING 
HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed May 2, 1923 
4 Claims 


1. .A process of converting heavy into 
lighter hydrocarbons, consisting in passing 


the oil through a relatively small coil in a 
heating zone, thence passing the oil 
through a relatively larger vapor generat- 
ing or distilling coil, also seated in said 
heating zone, taking off vapors from said 
distilling coil and condensing the same, 


maintaining a forced cyclic circulation of 
the oil from the small coil to the distilling 
coil and back to the small coil and during 
said treatment, maintaining a pressure in 
excess of 50 pounds to the square inch on 
the oil in said coils. 


1,652,171 
Patented Dec. 13, 1927 
APPARATUS FOR DRAWING OFF GASES 
AND LIQUIDS FROM PRESSURE 
SYSTEMS 
Lyman C. Huff 
Application filed Aug. 16, 1923 
4 Claims 


3. In an automatic control for pressure 
Systems, the combination with a collecting 
means, of means for maintaining a con- 
stant predetermined pressure upon the 
system, a liquid draw-off line communicat- 
ing with said collecting means, means 
interposed in said liquid draw-off line for 
metering the liquid drawn off from said 
collecting means, and means automatically 
maintaining a controlled liquid level in the 
collecting means and releasing the pressure 
on the metered liquid. 
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1,655,053 
Patented Jan. 3, 1928 
METHOD AND APPARATUS FOR 
CONTINUOUSLY CONDENSING OIL- 
CRACKING STILL VAPORS 
Richard Fleming 
Application filed Nov. 19, 1920 
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3. The method of condensing pressure 
cracked still vapors, which consists in dis- 
charging the vapors in a jet in contact with 
water interiorly and exteriorly of the jet. 


1,655,596 
Patented Jan. 10, 1928 
METHOD AND APPARATUS FOR 
TREATING PETROLEUM OIL 
Aubrey D. David 
Application filed Feb. 14, 1923 
6 Claims 


1. In an apparatus for treating oil, the 
combination with means for heating the oil 
of alternate vaporizing means, separate 
transfer and vapor lines connected thereto, 
means interposed in the transfer and vapor 
lines for isolating either of the vaporizing 
means from the system, means for intro- 
ducing a cooling medium into either of the 
transfer lines communicating with an iso- 
lated vaporizing means during the period 
it is cut out of the system. 


1,655,600 
Patented Jan. 10, 1928 
APPARATUS FOR TREATING 
HYDROCARBONS 
Gustav Egloff and Harry P. Benner 
Application filed June 28, 1920 
8 Claims 
5. In an apparatus for treating oil, the 
combination with a centrally disposed heat- 


ing member from which heating gases pass, 
of an annular still section rotatably 
mounted around said central heating mem- 


=i 


ber, and an outer stationary section sur- 
rounding said rotatable section and provid- 
ing a space therebetween for the reception 
of hydrocarbon oil. 


1,658,241 
Patented Feb. 7, 1928 
PROCESS FOR CONTROLLING 
DESTRUCTIVE DISTILLATION OF 
PETROLEUM OIL 
Richard W. Hanna 
Application filed Feb. 12, 1923 
3 Claims 


1. A process of destructively distilling 
petroleum oil which comprises distilling an 
oil under the requisite temperature and 
pressure to decompose such oil while per- 
mitting the products to vaporize, passing 
the evolved vapors through a three stage 
separating system under the pressure of 
the cracking reaction in the first stage of 
which system the evolved vapors pass up- 
ward against a descending shower com- 
posed of the feed oil to the cracking process 
and the reflux descending from the second 
stage, in the second stage are scrubbed 
against the descending shower of con- 
densed vapors from the third stage, and in 
the third stage are brought to a desired 
discharge temperature by dissipation of 
heat to an independently controlled liquid 
cooling medium other than the liquid 
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undergoing distillation, and continually 
passing the combined reflux from the vapor 
separating system together with said feed 
oil to the cracking chamber. 


1,658,415 
Patented Feb. 7, 1928 
PROCESS FOR CRACKING PETROLEUM 
OIL 
Robert T. Pollock 
Application filed Dec. 20, 1920 
3 Claims 


Pie 


1. <A process of cracking oil, which con- 
sists in passing the oil through a heating 
coil wherein it is subjected to cracking 
conditions of heat and pressure, in dis- 
charging the oil from said coil into a vapor 
chamber, in passing the vapors from said 
vapor chamber through successive dephleg- 
mators, in passing the reflux condensate 
from each of said dephlegmators under 
applied pressure to independent heating © 
zones and in subjecting the reflux conden- 
sate passed to each of said independent 
heating zones to higher temperatures than 
the temperatures to which the oil is sub- 
jected in said heating coil. 


1,658,420 
Patented Feb. 7, 1928 
APPARATUS FOR TREATING OILS 
George D. Sims 
Application filed June 17, 1921 
3 Claims 
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3. In an apparatus for treating oil un- 
der superatmospheric pressure at high 
temperatures, the combination with an 
enlarged chamber in which a body of oil 
is adapted to be maintained under a super- 
atmospheric pressure, of means for indi- 
cating the level of the oil in said chamber, 
comprising a gauge, a liquid oil discharge 
line from said chamber communicating 
with said gauge, means interposed in said 
line for cooling the oil before it is admitted 


to the gauge, a vapor outlet from said 
chamber, condensing means connected with 
said vapor outlet for condensing the con- 
densable constituents from the vapors 
passing through said vapor outlet, and 
means for admitting uncondensed gases, 
which have passed through said condensing 
means, to said gauge, to maintain the oil in 
the gauge under the same pressure as the 
pressure maintained on the oil in said 
enlarged chamber. 


1,659,397 
Patented Feb. 14, 1928 
APPARATUS FOR TREATING 


HYDROCARBONS 
Gustav Egloff and Harry P. Benner 
Application filed July 23, 1920 
4 Claims 


1. In an apparatus for treating oil, the 
combination -with a still having a station- 
ary portion and a rotating portion, means 
for feeding oil to the stationary portion 
of the still of a heating element extending 
through said still, means for rotating the 
movable portion of said still and said heat- 
ing element in opposite directions, a vapor 
discharge from said still, a reflux con- 
denser in communication therewith, means 
for returning condensate to the still, and 
means for discharging residuum from the 
still. 


1,659,398 
Patented Feb. 14, 1928 
PROCESS FOR CRACKING OIL 
Gustav Egloff and Harry P. Benner 
Application filed Jan. 11, 1926 
3 Claims 


Lae continuous process for noeine 
hydrocarbon oil, consisting in raising the 
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oil to a cracking temperature while ad- 
vancing in a restricted stream through a 
heating zone, in delivering the highly 
heated oil to one end only of an enlarged 
reaction zone, in gradually increasing the 
velocity of flow of the evolved vapors from 
the inlet to said enlarged reaction zone to 
the outlet of said enlarged reaction zone to 
accelerate the rate of conversion, in pass- 
ing the evolved vapors from said enlarged 
reaction zone to a dephlegmator wherein 
the insufficiently cracked vapors are con- 
densed, in returning such condensed frac- 
tions to said stream of oil to be united 
therewith for retreatment, in taking off the 
uncondensed vapors from said dephleg- 
mator for condensation and collection, and 
in maintaining a self generated superat- 
mospheric vapor pressure on the oil under- 
going conversion. 


1,665,208 
Patented April 10, 1928 
PIPE JOINT 
Lyman C. Huff 
Application filed June 15, 1925 
2 Claims 
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1. A joint packing adapted for use in 
connecting lengths of tubing through which 
a heated medium is passed comprising 
relatively movable interengaging annular 
rings, a corrugated annular gasket enclos- 
ing portions of the rings, the corrugations 
in the gasket being adapted to take up 
movement of the joint. 


1,670,103 
Patented May 15, 1928 
PROCESS FOR CRACKING PETROLEUM 
OIL : 
Carbon P. Dubbs 
Application filed March 9, 1923 
5 Claims 


1. A process for cracking oil consisting 
in passing the oil through a heating coil, 
thence to a plurality of enlarged chambers 
connected in series and allowing vaporiza- 
tion to take place in said chambers and 
withdrawing the vapors therefrom, with- 
drawing the liquid residue from each of 
said chambers independently and diverting 
predetermined quantities of said residue 
from predetermined chambers back to the 


leum oil, the combination with a furnace, 
of means for heating the furnace to a 
cracking temperature, of a first pair of 
horizontal stills mounted in the lower part 
of the furnace, a second pair of horizontal 
stills mounted in the furnace and super- 
imposed above said first pair, a single 


charging stock and commingling the same 
with said charging stock and sending said 


horizontal still in said furnace superim- 
posed above and positioned between the 
stills of said second pair, means for deliv- 
ering oil to said first pair of stills to sub- 


mixture through the heating coil to be 
cracked and maintaining a superatmos- 
pheric pressure on the oil during treat- 


ment. 


1,670,104 
Patented May 15, 1928 
APPARATUS FOR TREATING OIL 
Carbon P. Dubbs 
Application filed May 7, 1925 
6 Claims 


de iingan une for Graenine oil, the 
combination with a battery of stills, ‘of a 
reflux condenser comprising a pair of main 
headers, aerial pipes interposed therebe- 
tween, connections between one header and 
the vapor space of each still, connections 
between the other header and a final con- 
denser, means for cutting out of the system 
one or more aerial pipes, pressure regulat- 
ing valves interposed between the stills 
and the header connected to the vapor space 
of said stills, means for drawing off reflux 
condensate from one of said headers, and 
means for returning said reflux condensate 
to any of said stills. 


1,670,105 
Patented May 15, 1928 
APPARATUS FOR TREATING 
HYDROCARBONS 
Gustav Egloff and Harry P. Benner 
Application filed Aug. 21, 1920 
4 Claims 
1. In an apparatus for cracking petro- 


stantially fill the same without filling the 
other stills, means connecting the first pair 
of stills with the superimposed stills where- 
by vapors from said first pair pass through 
and are superheated in said superimposed 
stills, a dephlegmator, connections from 
the single still to said dephlegmator, means 


_for discharging uncondensed vapors from 
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the dephlegmator, and means for returning 
reflux condensate from said dephlegmator 
to one of said first pair of stills. 


1,670,106 
Patented May 15, 1928 
APPARATUS FOR CRACKING OIL 
Gustav Egloff 
Application filed Jan. 3, 1921 
3 Claims 


1. In an apparatus for cracking oil, the 
combination with a still adapted to receive 
a bulk supply of oil, a reflux apparatus in 
said still comprising an annular conduit of 
restricted cross sectional area for the pas- 
sage of raw oil therethrough, means for 
supplying raw oil to said conduit, and 
means for discharging the oil from the 
conduit into the oil in said still at points 
adjacent the bottom thereof. 


1,670,107 
Patented May 15, 1928 
DEMULSIFYING HYDROCARBONS 
Gustav Egloff 
Application filed Jan. 7, 1921 
2 Claims 
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1. A process of treating emulsified oils, 
consisting in distilling the oil under regu- 
lated temperatures, and superatmospheric 
pressure, and simultaneously injecting into 
the oil in the still, in the vapor space 
thereof, caustic soda for the purpose of 
dehydrating the oil. 
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1,670,108 
Patented May 15, 1928 
PROCESS OF CRACKING PETROLEUM 
OIL 
Gustav Egloff 
Application filed Oct. 27, 1923 
7 Claims 


Mole 
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Le: A process for cracking petroleum oil 
consisting in passing the oil through a 
heating coil, where it is subjected to 
cracking conditions of temperature, thence 
to an expansion chamber removing vapors 
from said expansion chamber and subject- 
ing them to a reflux condensing action 
withdrawing residuum from said expansion 
chamber and recirculating the residuum 
directly back through said expansion 
chamber where it is further distilled by 
returning the same to the vapor space of 
said expansion chamber, and returning the 
reflux condensate to said expansion cham- 
ber for further treatment. 


1,670,118 
Patented May 15, 1928 
DEPHLEGMATOR 
Herbert S. Mabey 
Application filed March 24, 1920 
4 Claims 


“Tm 
If in as deunioniatee for condensing 
vapors, the combination with a tubular 
body having a removable top portion and 
vapor inlet and outlet port, of a plurality 
of perforated shallow receptacles having 
the shape of the sectors of a circle and 
mounted one above the other to form a con- 
tinuous spiral course for vapors, a means 
for causing a cool liquid to flow downward 
through the perforated receptacles and in- 
termingle with the vapors, and means for 
drawing off the cooling liquid and con- 
densed vapors. 


1,670,122 
Patented May 15, 1928 
APPARATUS FOR TREATING 
HYDROCARBON OILS 
Robert T. Pollock 
Application filed June 30, 1920 | 
3 Claims 
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ee ae apparkele for treatin Newroere 
bon oil, including an elongated furnace 
having a fire box at the lower side thereof, 
a baffle wall disposed above said fire box, 
said baffle wall being provided with open- 
ings adjacent one end thereof, a plurality 
of oil heating tubes disposed above said 
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baffle wall, means for introducing oil to 
said tubes at one end thereof, means for 
discharging the oil from said tubes ad- 
jacent the open end of said baffle wall, a 
second baffle wall disposed above said 
tubes, means for conveying combustion 
gases away from said tubes at the end of 
said second baffle wall adjacent the inlet 
to said tubes, a vapor chamber disposed 
above said second baffle wall, and means 
for conveying oil from said tubes to said 
vapor chamber. 


1,674,819 
Patented June 26, 1928 
PROCESS FOR DISTILLING 
EMULSIFIED OILS 
Gustav Egloff and Harry P. Benner 
Application filed Aug. 20, 1920 
2 Claims 


1. A process for distilling emulsified 
mineral oils, consisting in introducing a 
bulk supply of oil with emulsified water to 
a still, in applying heat directly to the 
surface of the oil in the still, and in 
progressively lowering the point of appli- 
cation of the heat in the still as the oil 
level therein decreases by the evaporation 
of the contained liquid, and in finally ap- 
plying external heat to the still to vaporize 
the oil remaining therein. 


1,674,827 
Patented June 26, 1928 
PROCESS AND APPARATUS FOR 
CRACKING OIL 
William R. Howard 
Application filed Sept. 17, 1920 
6 Claims 


leum oil, the combination with a still of a 
steam pump located therein, means for 
discharging the exhaust steam from the 
pump into the still, and means for forcing 
the oil to be treated into the still by said 
pump. 
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1,674,837 
Patented June 26, 1928 
CARBONACEOUS FUEL AND PROCESS 
OF MAKING SAME 
Alfred Oberle 
Application filed May 9, 1923 
2 Claims 


1. A process for making carbonaceous 
fuel consisting in treating the residue 
resulting from the destructive distillation 
or cracking of petroleum hydro-carbons 
with steam under pressure, subsequently 
drying the treated residue by subjecting it 
to a reduced pressure, and then bringing 
a combustible gas in contact with the 
material to be adsorbed thereby. 


1,674,850 
Patented June 26, 1928 
CONDENSER 
Arthur G. Bogardus 
Application filed Dec. 26, 
5 Claims 


1922 


1. A condenser for liquefying hydrocar- 
bon oil vapors, consisting in a container 
through which a cooling medium is passed, 
cooling tubes positioned between headers 
and arranged in banks serially connected, 
said banks inclined downwardly, a dis- 
charge line connected to the final header 
and relief gas lines interposed at predeter- 
mined intervals adapted to prevent the ac- 
cumulation of gas pockets during conden- 
sation. 


' 1,676,895 


Patented July 10, 1928 
PROCESS AND APPARATUS FOR 
CRACKING PETROLEUM 
Lee J. Gary 
Application filed March 14, 1921 
2 Claims 


1. An apparatus for cracking hydrocar- 
bon oil, comprising a plurality of independ- 
ent heating coils, a plurality of expansion 
chambers, into which heated oil from said 


coils is discharged, a dephlegmator asso- 
ciated with each of said enlarged expansion 
chambers, pressure reducing means inter- 
posed between each enlarged expansion 
chamber and its associate dephlegmator, a 
common header in communication with the 
vapor space of each of said expansion 
chambers, a second header in communica- 
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tion with each of said dephlegmators, 
whereby a uniform pressure can be main- 
tained in said dephlegmators, lower than a 
uniform superatmospheric pressure main- 
tained in said enlarged expansion chambers, 
and means connected to said dephlegmators 
for condensing and collecting vapors issu- 
ing therefrom. 


1,676,924 
Patented July 10, 1928 
PROCESS AND APPARATUS FOR 
CRACKING OIL 
Robert T. Pollock 
Application filed April 11, 1921 


F 
1. The process of vaporizing hydrocar- 
bon oils, which consists in passing oil that 
has been heated in a furnace to a distilling 
temperature in a restricted stream through 
a vaporizing zone located outside of the 
furnace where no rise in temperature of 


the oil occurs, in releasing vapors from 
said stream into said: zone at different in- 
tervals during the travel of the oil through 
said zone in said restricted stream. 


1,677,774 
Patented July 17, 1928 
CRACKING HYDROCARBON 
OILS 
Eugene C. Herthel and 
Thomas De Colon Tifft 
Application filed June 22, 1926 


ART OF 


In processes of cracking higher boiling 
hydrocarbon oils to produce lower boiling 
hydrocarbon oils by distillation under pres- 
sure at cracking temperatures in which 
unvaporized oil is withdrawn from the 
pressure distillation during operation and 
subjected to further vaporization by its 
self-contained heat through reduction in 
pressure, the improvement which com- 
prises taking off vapors from the pressure 
distillation and condensing them to form a 
pressure distillate, subjecting the vapors 
separated from the unvaporized oil with- 
drawn from the pressure distillation to a 
fractionating operation, and controlling 
the fractionating operation by supplying 
thereto a fraction the constituents of which’ 
correspond to components of the desired 
distillate product to take off as vapors 
from the fractionating operation a fraction 
the constituents of which correspond to the 
components of the pressure distillate, and 
condensing this fraction. 


1,677,776 
Patented July 17, 1928 
ART OF CRACKING HYDROCARBON 
OILS ‘ 
Kugene C. Herthel and 
Thomas De Colon Tifft 
Application filed Oct. 27, 1927 
8 Claims 
1. An improved method of cracking hy- 
drocarbon oils which comprises forcing 
raw oil in a single pass through a heating 
zone into a vaporizing zone and maintain- 
ing the oil under superatmospheric pres- 
sure in both the heating zone and the 
vaporizing zone, heating the oil to the 
cracking temperature in the said heating 
zone, subjecting the vapors from the said 
vaporizing zone to a refluxing operation, 


passing unvaporized oil from the said va- means for passing oil vapors successively 
porizing zone to a second vaporizing zone through said dephlegmators; means in said 
and maintaining the oil therein under a dephlegmators for bringing said vapors 
pressure lower than that prevailing in the into intimate contact with a flowing stream 
first vaporizing zone, subjecting vapors of condensate; means for withdrawing 
from the second vaporizing zone to a sep-- said condensate from one of said dephleg- 
arate refluxing operation and forcing reflux mators; and means for introducing said 
condensate therefrom in a single pass condensate into the top of another dephleg- 
through the said heating zone in admixture mator. 
with raw oil, passing reflux condensate 

from the said first mentioned refluxing 


1,679,208 
Patented July 31, 1928 
PROCESS OF CRACKING PETROLEUM 
OIL 
Gustav Egloff 
Application filed Oct. 22, 1923 
2 Claims 


—_ 

ia oll ees 
oe Bd 

rina 


operation in a single pass through a sep- 
arate heating zone and heating the oil toa 
cracking temperature therein, maintaining 
superatmospheric pressure on the second 2. A continuous process of oil conver- 
mentioned heating zone at least as high as_ sion comprising subjecting an advancing 
that maintained on the first mentioned stream of oil to a cracking temperature in 
vaporizing zone, discharging the hot oil a heating zone, passing heated oil from 
products from the second mentioned heat- said stream into an enlarged reaction cham- 


ing operation directly to the second men- 
tioned vaporizing zone and taking off 


vapors from both refluxing operations. 


1,678,823 
Patented July 31, 1928 


ber wherein a body of liquid oil accumu- 
lates and substantial vaporization occurs, 
dephlegmating the evolved vapors, continu- 
ously withdrawing unvaporized residual 
oil from said reaction zone, isolating pre- 
determined portions of such residual oil 


CIRCULATING DEPHLEGMATOR 
Daniel Pyzel 
Application filed Nov. 6, 1919 
2 Claims 


from the system, uniting with the remain- 
ing portions of the residual oil uncon- 
densable gases produced in the process, re- 
turning such portion of the unvaporized 
oil and the uncondensable gases united 
therewith directly and without passage 
through said heating zone to the vapor 
space of said reaction chamber for further 
treatment. 


1,679,218 
Patented July 31, 1928 
SAFETY OR AUTOMATIC RELEASE 
VALVE 
Lyman C. Huff 
Application filed Feb. 5, 1925 
2 Claims 
1. In an unloading valve having inlet 
and outlet, the combination with a ver- 
tically movable valve normally contacting 
with a valve seat, a stem depending ver- 
tically below the valve and connected 
therewith, a cooling chamber, having an 
inlet for the introduction of cooling liquid 
enclosing said stem, an adjustable tension 
1. In an oil refining system, the com- coil spring depending below the stem, a 
bination of: a series of dephlegmators; cooling chamber enclosing said spring, and 
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means for admitting a cooling liquid there- 
to, the valve and stem being adapted to 
compress the spring when the pressure 
exerted on the valve overcomes the pre- 
determined adjusted tension of the spring. 


1,679,219 
Patented July 31, 1928 
MULTIORIFICE VALVE 
Lyman C. Huff 
Application filed Feb. 11, 1925 


1. In valves, the combination with a 
chamber having an inlet and an outlet 
each converging to a common diameter, of 
a slidable stem in said chamber, a plurality 
of orifices of different sizes in said stem, 
each of said orifices being so formed that 
the edges of each orifice will coincide with 
the inlet and outlet whereby no shoulder 
is presented at the juncture of the inlet 
and outlet with the orifices, said inlet and 
outlet tapering inwardly adjacent said 
orifices to present an unbroken smooth sur- 
face, and means for locking said stem in 
any adjusted position, comprising a 
notched bracket on said valve chamber for 
receiving projections on said slidable stem. 
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1,681,638 
Patented Aug. 21, 1928 
REFINING HYDROCARBON OILS 
Hiram J. Halle 
Application filed May 12, 1920 
3 Claims 


3. The step in a process for refining 
hydrocarbons which comprises passing the 
hydrocarbons being treated while in vapor- 
ous form through a sulphuric acid solution 
in excess of concentration of 20% and not 
exceeding 55%. 


1,682,742 
Patented Sept. 4, 1928 
PROCESS AND APPARATUS FOR 
CRACKING OIL 
Gustav Egloff 
Application filed Dec. 31, 1920 
3 Claims 
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3. An apparatus for treating hydrocar- 
bon oil, comprising a heating coil, an 
expansion chamber, means connecting the 
said coil to said expansion chamber, said 
expansion chamber having an oil inlet and 
a vapor outlet, a dephlegmator communi- 
cating with the vapor outlet, a plurality of 
agitating fans disposed within the upper 
portion of said vapor chamber, means for 
rotating said agitating fans, a condenser 
connected to said dephlegmator, a receiver 
in communication with the discharge side 
of said condenser and means for maintain- 
ing a superatmospheric pressure upon the 
apparatus. 
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1,682,743 
Patented Sept. 4, 1928 
HALOGEN TREATMENT OF OIL SHALE 
Gustav Egloff 
Application filed Jan. 14, 1921 

4 Claims 
1. A process of treating oil shale having 
an aluminum content, consisting in intro- 
ducing the shale to a still, in maintaining 
the shale in a constant state of motion 
while in said still by a rotary movement 
of the still, in subjecting the shale to a 
distillation heat by directly impinging 
thereon the heating gases, and in intro- 
ducing to the still during the distillation 


of the shale chlorine 
aluminum content of the shale to form 
aluminum chloride. 


1,682,744 
Patented Sept. 4, 1928 
PROCESS AND APPARATUS FOR 
TREATING PETROLEUM $s OIL 
Gustav Egloff 
Application filed Jan. 30, 1923 
8 Claims 
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2. A process of treating hydrocarbon 
oil, consisting in heating the oil to a con- 


version temperature, in maintaining the 
oil in a shallow body in a conversion stage, 
in recycling the unvaporized portions from 
said shallow body for retreatment under 
higher temperature conditions than the 
initial treatment, in passing the recycled 
heated oil to said conversion stage and 
in maintaining it in a separate body 
therein, in dephlegmating the vapors issu- 
ing from both of said oil bodies, in con- 
densing the resulting vapors and in col- 
lecting the resulting distillate. 


1,683,766 
Patented Sept. 11, 1928 
APPARATUS FOR CRACKING OIL 
Gustav Egloff and William R. Howard 
Application filed March 23, 1921 
2 Claims 


ae 
combination 


In an apparatus for cracking oil, the 
with a tubular’ conduit, 


through which the oil is adapted to be 
passed and wherein it is subjected to heat, 
of a thrust bearing adjacent the discharge 
end of the conduit, and an agitator member 
extending longitudinally of said conduit, 
having one end thereof engaging said 
thrust bearing and so constructed that oil, 
passing through the conduit, will cause 
a rotary movement of said agitator mem- 
ber and prevent deposition of carbon in 
said conduit. 


1,683,767 
Patented Sept. 11, 1928 
PROCESS OF TREATING OILS 
Gustav Kgloff 
Application filed March 24, 1924 
2 Claims 


1. A process for treating residual hy- 
drocarbon oil containing coke-like particles 
formed during a cracking reaction in sus- 
pension, to separate from the oil such 
coke-like particles as will not normally 
precipitate from the oil when maintained 
in a quiescent state, consisting in subject- 
ing residual hydrocarbon oil withdrawn 
from a concurrent cracking operation to 
centrifugal action, causing the suspension 
to be broken and the coke-forming particles 
to be precipitated, in reducing the viscosity 
of the residual hydrocarbon oil before treat- 
ment by mixing with the same a hydrocar- 
bon of lower boiling point, and in main- 
taining the temperature of the residual 
hydrocarbon oil undergoing treatment be- 


ow 200°F. 
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1,683,801 
Patented Sept. 11, 1928 
APPARATUS FOR TREATING OIL 
Robert T. Pollock 
Application filed March 7, 1923 
3 Claims 
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os 
carbon oil, the combination of a dephleg- 


In an apparatus for cracking hydro- 


mator comprising a vertical, cylindrical 
shell, partition members located in said 
shell near each end thereof forming upper 
and lower compartments and an _ inter- 
mediate compartment, a vapor inlet and a 
vapor outlet communicating with said in- 
termediate compartment, means extending 
through said intermediate compartment 


connecting the upper and lower compart- 
ments of said dephlegmator, said lower 
partition member being provided with 
apertures through which the reflux con- 
densate formed in the intermediate com- 
partment can pass from said intermediate 
compartment into said lower compartment, 
means for introducing a cooling medium 
into the upper compartment of said de- 
phlegmator, and means for withdrawing 
said cooling medium and reflux condensate 
from the lower compartment of said de- 
phlegmator. 


1,683,826 
Patented Sept. 11, 1928 
PROCESS FOR TREATING RESIDUAL 
OILS 
Lyman C. Huff 
Application filed May 26, 1924 
7 Claims 


ie 
liquid residue from a hydrocarbon oil 


An improved method for utilizing the 


cracking process, which comprises with- 
drawing the residual oil from a pressure 
cracking still, while at a temperature in 
excess of 400°F., lowering the pressure on 
the liquid residue, introducing the same to 
an enlarged zone, taking off vapors from 
said enlarged zone which have been evolved 
from the residual oil therein, in maintain- 
ing a body of the heated residual oil in 
said enlarged zone, continuously circulat- 
ing the hot residual oil through a closed 
ring, including said enlarged zone, and 
supplying regulated quantities of the hot 
residual oil from said closed ring to se- 
lected furnaces positioned adjacent the 
ring, to constitute the fuel consumed 
therein. 


1,684,771 
Patented Sept. 18, 1928 
PROCESS OF TREATING AND 
FRACTIONATING CRACKING-PLANT 
VAPORS 
Eugene H. Leslie and Edwin M. Baker 
Application filed May 11, 1923 
1 Claim 
In a process of obtaining valuable prod- 
ucts from mineral oil the steps which 
comprise conducting superheated hydro- 
carbon vapors from a vapor phase cracking 
plant into the lower part of a fractionating 
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column and effecting countercurrent con- 
tacting between such vapors and a liquid 
condensate, and refluxing to the upper part 


of said column a substantial portion of the 
vapors leaving said column, thereby pro- 
viding liquid condensate for said counter- 
current contacting. 


1,685,476 
Patented Sept. 25, 1928 
PROCESS FOR CRACKING OILS 
Joseph G. Alther 
Application filed Aug. 20, 1920 
5 Claims 


2. The process of cracking petroleum 
oil, comprising passing the oil through a 
coil of progressively decreasing size dis- 
posed within a heating zone wherein the 
diameter of the coil decreases in accord- 
ance with a lowering temperature in the 
heating zone, in discharging the oil from 
the smallest portion of the coil into a 
vapor chamber, in collecting vapors from 
said chamber and in subjecting said vapors 
to a condensing action. 


1,685,483 
Patented Sept. 25, 1928 
PIPE CONNECTION 
Gustav Egloff and Harry P. Benner 
Application filed Nov. 10, 1920 
4 Claims 
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1. A pipe connection of vine character 
described, comprising a connecting pipe 
length interposed between a pair of pipes to 
be united having unflanged ends, apertured 
flanged ends fixed to said connecting length 
being circularly grooved along one face 
thereof and adapted to receive in said 
grooves the pipe ends, and means compris- 
ing rigid extensions formed integral with 
the pipes and having end portions spaced 
therefrom adapted to register with the 
apertures in said flanges for tightly draw- 
ing the flanges against said pipe ends to 
form pressure tight joints without the aid 
of packings. 

1,685,488 
Patented Sept. 25, 1928 
PROCESS AND APPARATUS FOR 
CONVERTING HYDROCARBONS 
Lyman C. Huff 
Application filed Feb. 19, 1923 
3 Claims 
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1. The step of heating oil in an oil 
cracking process, which consists in contin- 
uously passing the oil in a_ restricted 
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stream through an elongated conduit dis- 
posed within a furnace, wherein the oil 
is raised to a cracking temperature, in 
stepping up the velocity of flow of the oil 
stream through said conduit, and in assist- 
ing in the heating of the oil in the stream 
by introducing a super-heated inert gas 
into the oil stream in successive sections 
of said conduit under a pressure in excess 
of the pressure on the oil stream and at a 
velocity greater than the velocity of flow of 
the oil stream. 


1.686,654 
Patented Oct. 9, 1928 
METHOD FOR TREATING 
HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed Aug. 
5 Claims 


18, 1928 


1. A process for the conversion of hy- 
drocarbon oils, which consists in heating 
a mass of relatively heavy hydrocarbon 
oil to a cracking temperature above the 
boiling point of the complex chemical con- 
stituents of said heavy oil under sufficient 
pressure to prevent vaporization of said 
chemical constituents, introducing said 
heated oil into a zone of lower pressure in 
such a manner as would permit vaporiza- 
tion of said chemical constituents and 
checking the dissociation of said heated 
oil by the regulated introduction of a 
cooler mass of hydrocarbon oil into 
physical contact therewith substantially at 
the point of vaporization. 


1.C88,S11 
Patented Oct. 23, 1928 
APPARATUS FOR ASCERTAINING THE 
CHARACTERISTICS OF FLOWING 
LIQUIDS 
Victor Henny and Jean D. Seguy 
Application filed July 5, 1923 
3 Claims 


1. In an apparatus for testing flowing 
liquids, the combination with open com- 
municating containers of substantially uni- 
form height, of means for introducing a 
liquid to one of said containers whereby a 
relatively stagnant testing pool of liquid 


js maintained in the communicating con- 
tainer, an overflow from the first men- 


we 
tioned container for maintaining a liquid 
level in the two containers. 


1,688,812 
Patented Oct. 23, 1928 
PRESSURE-FEEDING APPARATUS 
Lyman C. Huff 
Application filed Aug. 16, 1923 
3 Claims 


pump interposed in a supply line, of a 
liquid reservoir connected thereto receiv- 
ing the fluid pumped through the supply 
line, a drawoff from said reservoir com- 
municating with separate units to be sup- 
plied with liquid, means for introducing an 
extraneous gas under pressure to the reser- 
voir above the body of liquid maintained 
therein, to maintain the liquid in the reser- 
voir under a predetermined pressure suf- 
ficient to supply liquid to said units, against 
the pressure maintained therein, and 
means communicating with the reservoir 
for automatically varying the speed of the 
pump operated by variations in the pres- 
sure in the reservoir, and an auxiliary line 
communicating with the reservoir operated 
by variations in the pressure therein to 
bypass the excess liquid from the discharge 
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side of side pump back to the suction side 
thereof. 


1,688,830 
Patented Oct. 23, 1928 
PROCESS OF CRACKING OIL 
Robert T. Pollock 
Application filed Dec. 6, 1920 
3 Claims 


2. A continuous process for cracking 
hydrocarbon oil, consisting in subjecting 
the oil to cracking conditions of heat and 
pressure in a heating zone, in passing the 
evolved vapors through a dephlegmator 
wherein they are caused to physically 
commingle with incoming charging oil and 
a supply of water, in passing the charging 
oil, together with the reflux condensate 
separated from the vapors in said dephleg- 
mator and the unvaporized water to a 
separator from which the water is with- 
drawn, in passing mixed reflux condensate 
and charging oil from said separator to 
said heating zone, in taking off dephleg- 
mated vapors from said dephlegmator, in 
condensing such vapors and collecting the 
resulting distillate. 


1,688,839 
Patented Oct. 23, 1928 
OIL APPARATUS 
Claude F. Tears 
Application filed June 18, 1923 
2 Claims 


2. A stream divider for distilling sys- 
tems, comprising an enlarged container, a 
liquid inlet line connected thereto, an 
outlet line terminating in a standpipe in 
the container, a plurality of relatively 
smaller manifolded outlet lines terminat- 
ing as standpipes in the container and 


having their upper extremities equilevel 
with the larger outlet line. 


1,688,855 
Patented Oct. 23, 1928 
. PROCESS FOR CONVERTING 
PETROLEUM OILS 
Aubrey D. David 
Application filed Feb. 14, 1923 
3 Claims 
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A process for treating hydrocarbon 
oil consisting in raising the oil to a crack- 


1. 


ing temperature while advancing in a 
stream through a heating zone, in trans- 
ferring the highly heated oil to an enlarged 
reaction chamber wherein a _ substantial 
body of oil accumulates and wherein no 
rise in oil temperature occurs, in taking 
off vapors from said enlarged chamber for 
condensation and collection, in continu- 
ously withdrawing residual oil from said 
enlarged chamber without recirculating 
any portion thereof through said heating 
zone, in maintaining a swirling motion of 
the liquid oil in said enlarged chamber to 
hold the carbon in suspension in the oil 
by withdrawing a portion of the liquid oil 
therefrom and returning it under an in- 
creased pressure to said chamber tangential 
to the wall thereof. 


1,688,859 
Patented Oct. 23, 1928 
PROCESS OF CRACKING 
HYDROCARBONS 
Gustav Egloff and Harry P. Benner 
Application filed Dec. 20, 1920 
2 Claims 


1. A process of cracking hydrocarbons 
consisting in dispersing in a liquid hydro- 
carbon oil at least 10% by volume of a 
solid bitumen in colloidal form, and in 
then subjecting mixture to a cracking 
temperature while the same is maintained 
under a superatmospheric pressure. 


1,688,860 
Patented Oct. 23, 1928 
PROCESS FOR CRACKING OIL 
Gustav Egloff 
Application filed Oct. 31, 1921 
3 Claims 


1. A process for cracking hydrocarbon 
oil, consisting in raising the oil to a crack- 
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ing temperature under a substantial pres- 
sure in an initial stage of conversion, 


dephlegmating and condensing the gener- 
ated vapors from said stage, passing the 
unvaporized oil to a top fired secondary 
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one and there subjecting it to increased 
pressure and temperature conditions, de- 
phlegmating and condensing the generated 
vapors relieved from the secondary zone of 
reaction and collecting them separately 
from those produced in the initial stage. 


1,688,861 
Patented Oct. 23, 1928 
PROCESS OF CRACKING PETROLEUM 
OIL 
Gustav Egloff 
Application filed Oct. 17, 1923 
2 Claims 


1. A process for treating the residuum 
accumulating in the reaction zone of an oil 
cracking apparatus, during the conversion 
of hydrocarbon oil, under heat and pres- 
sure, which consists in withdrawing the 
residuum from such reaction zone, in pass- 
ing the same through a cooling zone, in 
then delivering the cooled residuum to a 
tank filled to at least fifty per cent of its 
capacity with liquid sulphur dioxide, in 
violently agitating the residuum and the 
liquid sulphur dioxide in said tank, in then 
ceasing the agitation and permitting the 
residuum constituents and sulphur dioxide 
to stratify in upper and lower layers, in 
separately drawing off the constituents 
from said upper and lower layers, and in 
subjecting the separately withdrawn con- 
stituents to independent chemical treat- 
ments, to obtain lubricating stock from the 
upper stratum and cylinder stock from the 
lower stratum. 


1,690,997 
Patented Nov. 6, 1928 


APPARATUS FOR TREATING OILS 


Carbon P. Dubbs 
Application filed July 9, 1917 
2 Claims 
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1. In an apparatus for cracking oil, a 
furnace having heating flues therein, sub- 
stantially straight vertical heating pipes 
extending through said heating flues, a 
supply tank, a connection between said 
heating pipes and tank, a liquid forcing 
means and connections from said tank and 
heating pipes to said means. 


1,692,203 
Patented Nov. 20, 1928 
PROCESS OF TREATING 


HYDROCARBONS 
Gustav Egloff 
Application filed July 19, 1918 
3 Claims 
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1. A process of treating hydrocarbon oil 
comprising heating said oil maintained in a 
substantial liquid body in the presence of 
aluminum chloride, maintaining a tem- 
perature within said body above the melt- 
ing point of the aluminum chloride and 
sufficient to vaporize portions of the oil, 
withdrawing the unvaporized oil and alu- 
minum chloride from the lower part of 
the liquid body and reintroducing same to 
the upper part of the liquid body, and con- 
tinuing such circulation during the treat- 
ment, the oil and chloride being returned 
to the liquid body in an atomized condition. 


1,694,643 
Patented Dec. 11, 1928 
APPARATUS FOR TREATING 
EMULSIFIED OTL 
Gustav Egloff and Harry P. Benner 
Application filed Aug. 21, 1920 
4 Claims 


3. An apparatus for simultaneously de- 
hydrating and fractionating emulsified oils 
comprising a furnace, an elongated cylin- 
drical shell located in said furnace, a pair 
of burners co-extensive with said still and 
arranged to admit the flames adjacent the 
wall of said still in a plane above the 
highest liquid level in said still to distil the 
oil only from the surface thereof, a rotary 
shaft mounted in the lower portion of said 
still and substantially co-extensive there- 
with, agitating fan members carried by 
said shafts and means to rotate said shafts 
to successively force different portions of 
the oil body to the surface to be distilled 
therefrom. 


1,701,477 
Patented Feb. 5, 1929 
TREATMENT OF MINERAL OILS 
BY HEAT 
Walter James Perelis 
Application filed June 24, 1925 
29 Claims 
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1. Process for the conversion by heat of 
a heavy heterogeneous mineral oil feed 
stock into gasoline and higher boiling point 
products comprising separating the more 
volatile from the less volatile constituents 
of the feed stock, subjecting said less 
volatile constituents to a cracking reaction 


and separating a heavier fraction of the 
more volatile products of said cracking, 
mixing said heavier fraction with a heavier 
fraction of the more volatile constituents 
of the feed stock, separately cracking said 
mixture concomitantly with but under dif- 
ferent conditions than said first named 
cracking reaction, and collecting the prod- 
ucts of said cracking reactions which have 
a boiling point within the gasoline range. 

25. In a process for rectifying the vola- 
tile derivatives from the heat treatment of 
a mineral oil, that step comprising heating 
the materials for rectification by continu- 
ously subjecting the condensate in the 
bottom of a suitable rectifying column to 
flow maintained in a tubular heater under 
pressure at a cracking temperature, reduc- 
ing the temperature by heat exchange with 
the said bottom condensate of the rectify- 
ing column and then reducing the pressure, 
and returning the efflux to the bottom part 
of the rectifying column at a temperature 
above the vaporization endpoint of the 
desired rectified condensate. 


1,703,100 
Patented Feb. 26, 1929 
PROCESS FOR CONVERTING 
HYDROCARBON OILS 


Carbon P. Dubbs 
Application filed Oct. 31, 1921 
2 Claims 
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A process for converting hydrocarbon 
consisting in subjecting the oil to 


a 
oil, 
cracking conditions of temperature and 


pressure in a heating zone, in passing the 
evolved vapors to a dephlegmating zone, in 
dephlegmating the vapors by introducing 
into the dephlegmating zone in physical 
contact with the vapors a refractory dis- 
tillate which will substantially completely 
vaporize but will not undergo any sub- 
stantial cracking reaction at the tempera- 
ture maintained in the dephlegmating zone, 
to flow through a substantial portion of the 
dephlegmating zone, in augmenting the 
dephlegmation of the vapors by passing a 
less refractory oil in a closed conduit 
through the dephlegmating zone, and in 
charging such less refractory oil to said 
heating zone. 


1,703,103 
Patented Feb. 26, 1929 
PROCESS FOR CRACKING EMULSIFIED 
PETROLEUM OIL 
Gustav Egloff and Harry P. Benner 
Application filed Sept. 1, 1920 
1 Claim 


—— J | 
1. 
ipa —- ane VY, 


“4p 
g 
Z 
Z 


Y. COZZI VL = 
Y 


6 
Sa IG, 


————————— oe 
gaa ia at a Lp “| Pee | i 
Burner YA ys. fi 
lie oy os or) i 


A process of treating ee tinged hydro- 
carbon oil, consisting in heating the oil to 
a conversion temperature, in passing 
evolved vapors to a dephlegmator, in sub- 
jecting the reflux condensate to further 
treatment at a temperature above the boil- 
ing point of water, in subjecting the de- 
phlegmated vapors to an initial condensing 
action at a temperature above the boiling 
point of water, in uniting the water vapors 
and light hydrocarbon vapors, separated 


jevver 


.from the reflux condensate and from the 
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vapors undergoing such initial condensa- 
tion and in thereafter subjecting such 
commingled water vapors and light hydro- 
carbon vapors to a final condensing action. 


1,703,550 
Patented Feb. 26, 1929 
APPARATUS FOR CONVERTING 
HYDROCARBONS 
Willis F. Sims 
Application filed May 9, 1921 
1 Claim 


An eA ee for cracking hydrocarbon 
oil, comprising a heating coil, a reacting 
chamber and a dephlegmating means, se- 
rially connected, means for condensing un- 
condensed vapors issuing from = said 
dephlegmating means, means for collecting 
the resulting distillate, means for return- 
ing regulated quantities of the distillate to 
said dephlegmating means, to be subjected 


to redistillation while out of contact with 
vapors undergoing dephlegmation in said 
dephlegmating means, means for supplying 
incoming charging oil in regulated quan- 
tities to said dephlegmating means, to aid 
in maintaining a controlled temperature 
therein, means for withdrawing unvapo- 
rized oil from said reaction chamber, and 
means for maintaining a lower pressure on 
the distillate undergoing re-distillation in 
said dephlegmating means than is main- 
tained on the vapors undergoing dephleg- 
mation in said dephlegmating means. 


1,703,616 
Patented Feb. 26, 1929 


DESULPHURIZATION OF 
MINERAL OILS 
Gustav Egloff 
Application filed March 17, 1926 
2 Claims 

1. <A process for treating cracked distil- 
lates to remove sulphur compounds there- 
from comprising commingling with the 
cracked distillates a quantity of a drying 
oil, subjecting the resulting mixture to a 
temperature sufficiently high to cause a 
rapid combination between the drying oil 
and the sulphur compounds, subjecting the 
mixture to distillation under a_ super- 
atmospheric pressure and recovering the 
overhead product formed during such dis- 
tillation. 


1,703,617 
Patented Feb. 26, 1929 
PROCESS FOR CRACKING OIL 
Gustav Egloff 
Application filed Dec. 15, 1920 
2 Claims 


1. A process of treating hydrocarbon 
oils, consisting in heating the oil in a 
plurality of independent units, in dephleg- 
mating the evolved vapors, in continuously 
returning the reflux condensate to each 
heating unit for retreatment, in condensing 
the vapors resulting from such dephlegma- 
tion and in collecting the resulting dis- 
tillate, in passing the uncondensed gases 
produced in each unit to a common header 
while preventing the return of incondens- 
able gases from said header into any one 
of said units, compressing the incondens- 
able gases collected in said header and 
in returning said compressed gases in regu- 
lated quantities to the raw oil treated in 
each unit. 
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1,703,623 
Patented Feb. 26, 1929 
APPARATUS FOR REMOVING 
CARBONACEOUS MATERIAL FROM 
OIL-TREATING APPARATUS 
Lyman C. Huff 

Application filed June 15, 1925 

2 Claims 
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1.. In an oil conversion apparatus, the 
combination with an enlarged chamber 
having suitable walls and in which cham- 
ber carbon is precipitated and accumulated, 
of flexible metal elements releasably sup- 
ported within said chamber, one of said 
elements extending through substantially 
the central part of the chamber, spaced 
uprights forming a cage surrounding said 
element, and another of said flexible ele- 
ments extending through the chamber ex- 
teriorly of the uprights, the flexible ele- 
ments being adapted to be withdrawn from 
the chamber to disrupt carbon precipitated 
therein. 


1,703,624 
Patented Feb. 26, 1929 
SAFETY APPLIANCE 
Lyman C. Huff and Arthur G. Bogardus 
Application filed July 5, 1923 
2 a 


2. A safety device for an element of an 
oil cracking apparatus comprising an out- 
let pipe, means in said outlet pipe adapted 
to be ruptured when the pressure in said 
element exceeds a predetermined value, a 
funnel-shaped member positioned about 
the discharge end of said outlet pipe, a 
steam line terminating in said funnel- 
shaped member, and a fusible plug posi- 
tioned at the end of said steam line. 


1,704,246 
Patented March 5, 1929 
TREATMENT OF DISTILLATES FROM 
PROCESSES OF CRACKING 
PETROLEUM OILS 
Ralph A. Halloran 
Application filed Oct. 4, 1923 
6 Claims 
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1. The process of treating petroleum oil 
pressure distillate having a sulfur content 
in excess of two-tenths of one per cent, 
which consists in washing the same with 
water directly after condensation thereof 
without releasing the distillate from the 
degree of pressure evolved in the cracking 
distillation operation substantially below 
the degree of pressure reduction requisite 
for the evolution of the wet gases from the 
pressure distillate and then without sub- 
stantial release of said pressure contacting 
the same with a solution of alkali. 


1,705,179 
Patented March 12, 1829 
PROCESS FOR TREATING CARBON 
FROM CRACKING STILLS 
Gustav Egloff and Harry P. Benner 
Application filed April 23, 1921 


4h 47 

1. A process for treating oil soaked car- 
bon produced in an oil cracking operation 
comprising charging a still with a quantity 
of such oil soaked carbon, subjecting said 
carbon to a heat treatment sufficient to 
distill off all the liquid constituents thereof 
by applying the heat centrally of said still 
to cause the heat to radiate through said 


oil soaked carbon, and continuously agitat- 
ing such carbon adjacent the walls of said 
still while undergoing said heat treatment. 


1,705,180 
Patented March 12, 1929 
PROCESS FOR THE CATALYTIC 
TREATMENT OF HYDROCARBON OIL 
Gustav Egloff and Jacque C. Morrell 
Application filed May 10, 1922 
2 Claims 


1. A process for the conversion of hy- 
drocarbon oil, consisting in initially raising 
the oil to a cracking temperature, in 
injecting into the oil, while at a cracking 
temperature, regulated quantities of hy- 
drogen chloride, in passing the commingled 
heated oil and hydrogen chloride into an 
enlarged zone containing a quantity of 
disintegrated aluminum, in taking off 
vapors from said enlarged zone for con- 
densation and collection, and in maintain- 


.ing a superatmospheric vapor pressure on 


or 


the oil conversion in the 


Process. 


undergoing 


1,705,181 
Patented March 12, 1929 
METHOD OF HYDROCARBON-OIL 


CONVERSION 
Gustav Egloff 
Application filed Dec. 4, 1925 
4 Claims 


1. A process of hydrocarbon oil conver- 
sion, consisting in simultaneously subject- 
ing fuel oil bodies and kerosene-like bodies 
to the action of heat in separate heating 
elements, in discharging these heated 
bodies into an expansion zone common to 


ew) 


both, in removing vapors therefrom, in 
dephlegmating said vapors, in returning 
and subjecting the reflux condensate to 
heat in a separate heating element and 
discharging said reflux condensate to said 


common expansion zone, and in maintain-. 


ing superatmospheriec pressure on the oil 
and vapors under treatment. 


1,705,199 
Patented March 12, 1929 
PROCESS OF TREATING RESIDUAL 
OILS 
Jacque C. Morrell 
Application filed Oct. 22, 1923 


5. A process for treating hydrocarbon 
oils comprising withdrawing from a con- 
version zone of an oil cracking process 
highly heated residual oil, agitating such 
residual oil in the presence of an acid 
precipitating agent, transferring the mixed 
residual oil and acid precipitating agent to 
a settling zone wherein the pitch-like car- 
bon forming particles of the residual oil 
and the acid coalesce and precipitate, form- 
ing a homogeneous pitch-like mass. 


1,706,629 
Patented March 26, 1929 
METHOD OF CRACKING OILS 
John R. Mardick 
Application filed May 5, 1923 
9 Claims 
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OUTLET TO lh TREATING 
S CHAMBER WHEREIN PUNSRAL 
QMS ARE TREATED. 


Dehydrated, preheated chlorine 
1. The method of cracking oil which 
comprises heating a high boiling point oil, 


and subjecting such oil to the action of 
previously electrically activated chlorine in 
the absence of sufficient moisture to mate- 
rially interfere with such cracking opera- 
tion, and then collecting the relatively low 
boiling point distillates obtained by such 
treatment. 


1,707,348 
Patented April 2, 1929 
PROCESS FOR THE CONVERSION OF 
PETROLEUM OILS - 
Gustav Egloff 
Application filed Aug. 16, 1922 
3 Claims 


1. A continuous process for cracking 
hydrocarbon oil, consisting in introducing 
charging oil in intimate contact with 
evolved vapors flowing through a dephleg- 
mator, in taking off dephlegmated vapors 
from the dephlegmator for condensation 
and collection, in passing the charging oil, 
together with refiux condensate separated 
from the vapors, from said dephlegmator 
to an enlarged vaporizing zone, counter- 
current to the flow of the vapors from such 
enlarged zone to the dephlegmator, in 
maintaining the preheated charging oil and 
reflux condensate in a pool in said enlarged 
vaporizing zone, in passing preheated 
charging oil and reflux condensate from 
said pool through a heating zone wherein 
such substances are heated to a cracking 
temperature, in introducing these highly 
heated substances from the heating zone 
to an independent pool in said enlarged 
vaporizing zone from which independent 
pool heavy unvaporized residual oil is con- 
tinuously withdrawn to be isolated from 
the system and from which no oil is re- 
turned to the heating zone and in main- 
taining a super-atmospheric pressure on 
the oil undergoing conversion. 


1,707,349 
Patented April 2, 1929 
PROCESS AND APPARATUS FOR 
CONVERTING HYDROCARBON OIL 
Gustav Egloff 
Application filed June 25, 1923 
4 Claims 
2. A process for converting hydrocarbon 
oil, consisting in raising the oil to a con- 
version temperature in a heating zone, in 
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delivering the heated oil to a body of oil 
within an enlarged expansion zone, in per- 
mitting the oil to overflow from said body 
into a second body of oil in said enlarged 
expansion zone, in taking off vapors from 
both of said bodies and in subjecting such 
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vapors to reflux condensation, in returning 
the reflux condensate to said second body 
of oil, in withdrawing the heavy carbon- 
containing residue from the first mentioned 
body of oil and in heating the second 
body of oil while in said expansion zone, 
and in maintaining a self-generated super- 
atmospheric pressure on the oil undergoing 
conversion in the process. 


1,710,063 
Patented April 23, 1929 
PROCESS FOR TREATING 
HYDROCARBON OIL 
Jacque C. Morrell 
Application filed Aug. 31, 1922 
6 Claims 
3. 
oil comprising reducing its sulphur content 
by treatment with a plumbite solution, dis- 
tilling the treated oil, and subjecting the 
recovered distillate in admixture with the 
residue obtained in the initial distillation 
to a redistillation. 


1,710,068 
Patented April 23, 1929 
PROCESS FOR FRACTIONALLY 
DISTILLING HYDROCARBONS 
Robert T. Pollock 
Application filed April 11, 1921 
9 Claims 


which comprises heating oil under 
cracking conditions of temperature and 


oil, 


A process for refining hydrocarbon 
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pressure in a coil, in passing the heated 
oil to a vapor chamber where vaporization 
occurs, in introducing the vapors to a 
dephlegmator, in condensing and collecting 
the uncondensed vapors passing from said 
dephlegmator to provide a pressure dis- 
tillate, in returning said distillate to a zone 
of redistillation surrounding the dephleg- 
mator and in which zone the distillate is 
heated by heat absorbed from the vapors 
passing through the dephlegmator and 
from products of combustion from the 
cracking still, and in discharging for con- 
densation and collection the vapors in said 
zone of redistillation. 


1,710,152 
Patented April 23, 1929 
PROCESS AND APPARATUS FOR 
TREATING HYDROCARBONS 
Gustav Egloff 
Application filed Jan. 14, 1920 
4 Claims 


1. A process of converting relatively 
high boiling point hydrocarbons into those 
of lower boiling point, consisting in heat- 
ing the oil in the still under vapor pres- 
sure, taking off vapors therefrom, passing 
such vapors in relatively small separated 
streams through the lower portion of the 
still out of contact with the main body of 
oil in the still, subjecting the superheated 
vapors to a reflux condensing action and 
returning such reflux condensate to the 
body of oil in the still. 


1,710,153 
Patented April 23, 1929 
PROCESS FOR CRACKING HYDRO- 
CARBON OILS TO PRODUCE LIGHT OILS 
Gustav Egloff and Harry P. Benner 
Application filed June 28, 1920 
4 Claims 
1. A process of treating hydrocarbon 
oil, consisting in charging the lower of a 
pair of superimposed stills with a bulk 
supply of oil, in passing the heating gases 
through a closed conduit located within 
said still, in passing the vapors generated 
in said lower still to the upper still wherein 
they are superheated by passing the com- 
bustion gases through a closed conduit 
located in said upper still, in continuously 
introducing a spray of preheated oil into 


said bulk supply of oil, in dephlegmating 
the vapors passing over from said upper 
still, in returning the reflux condensate 
resulting from such dephlegmation to said 


bulk supply of oil, in eantntouels with- 
drawing heavy residuum from said bulk 
supply of oil and in maintaining a super- 
atmospheric vapor pressure on the oil 
undergoing conversion. 


1,710,154 
Patented April 23, 1929 
APPARATUS FOR TREATING 
EMULSIFIED OIL 
Gustav Egloff and Harry P. Benner 
Application filed Oct. 21, 1920 — 
1 Claim 
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An apparatus for de-emulsifying hydro- 
carbon oils, comprising a cylinder having a 
valve controlled oil inlet and a valve con- 
trolled outlet, a movable piston adapted to 
reciprocate in said cylinder intermediate 
said inlet and outlet, a plurality of re- 
stricted passageways, extending through 
said piston, means for reciprocating the 
piston under pressure to force emulsified 
oil through said passageways, means for 
preventing the return of such oil through 
said passageways when the piston is recip- 
rocated to eject the de-emulsified oil. 

1,710,155 
Patented April 23, 1929 
PROCESS AND APPARATUS FOR 
FORMING OXIDATION PRODUCTS OF 
HYDROCARBON OILS 
Gustav Egloff and Jacque C. Morrell 
Application filed July 20, 1922 
3 Claims 

1. A process for producing oxidation 
products of hydrocarbon material consist- 
ing in vaporizing the hydrocarbon mate- 
rials, in introducing to the resulting vapors 
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an oxidizing gaseous medium in passing the 
resulting mixture through a zone of reac- 
tion wherein the combined products are 


subjected to a high potential electrical 
discharge in the presence of a catalyzing 
agent, drawing off and condensing the 
products formed, and maintaining a regu- 
lated pressure during reaction. 


. 1,715,062 
Patented May 28, 1929 
LIQUID-LEVEL GAUGE FOR LIQUIDS 
UNDER HIGH PRESSURE AND 
TEMPERATURE 
Carbon P. Dubbs 
Application filed Sept. 6, 1921 

2 Claims 


1. A liquid level gauge comprising an 
elongated vertical standpipe formed with a 
cooling coil near its lower end, a liquid 
conveying pipe connecting the lower por- 
tion of a fluid receptacle to be gauged with 
the standpipe at a point below said cooling 
coil, a vapor conveying line connecting the 
upper end of the standpipe with the re- 
ceptacle for equalizing the pressure there- 
in, condensing means interposed in said 
vapor pressure equalizing line adapted to 
separate the condensable vapors from the 
gaseous matter serving as an equalizing 
medium, a gauge glass and tubular means 
for connecting said gauge glass with said 
standpipe above and below the liquid level 
normally maintained in said fluid recep- 
tacle. 


1,715,066 
Patented May 28, 1929 
APPARATUS FOR TREATING OILS 
William R. Howard 
Application filed March 31, 1924 
4 Claims 
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1. An apparatus for treating hydrocar- 
bon oil, comprising means for heating an 
advancing stream of oil to a cracking 
temperature, an enlarged reaction zone, 
means for passing heated oil from said 
stream to a compartment within said en- 
larged reaction zone, dephlegmating 
means, means connecting said enlarged 
reaction zone with said dephlegmating 
means, means for collecting a body of re- 
flux condensate in a second compartment 
in said enlarged reaction zone, means for 
applying heat only to that compartment of 
the reaction zone containing the reflux 
condensate, and means for maintaining a 
superatmospheric pressure on the oil un- 
dergoing treatment in the apparatus. 


1,715,095 
Patented May 28, 1929 
PREVENTION OF SUBSTANTIAL 
CORROSION IN HYDROCARBON-OIL- 


TREATING APPARATUS 
Jacque C. Morreil and Harry P. Benner 
Application filed Sept. 3, 1925 
2 Claims 
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1. A method for preventing corrosion 
of the condensing portion of an oil crack- 
ing apparatus, consisting in introducing 
ammonia in solution to the vapors subse- 
quent to the heat treatment thereof and 
prior to their passage through the con- 
densing portion of the apparatus whereby 
the ammonia solution is not subjected to 
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the oil cracking conditions, to effect a 
neutralization of the hydrochloric acid 
contained in the vapors formed during the 
cracking reaction in the apparatus. 


1,716,136 
Patented June 4, 1929 
APPARATUS FOR THE CONVERSION 
OF HYDROCARBONS 
Lyman C. Huff 
Application filed Feb. 23, 1924 
1 Claim 


An apparatus for distilling hydrocarbons 
under high temperature conditions, com- 
prising a still positioned in a furnace, a 
plurality of conduits extending along the 
exterior lower surface of the still, means 
for supplying steam to said conduits, a 
plurality of conduits extending along the 
lower interior surface of the still, means 
for supplying steam, subsequent to passage 
through said first conduits, to said second 
conduits, said second conduits being so per- 
forated that the steam will be directed 
directly against the lower interior surface 
of the still, whereby direct application of 
extremely hot combustion gases to the 
lower portion of the still is prevented and 
coke deposition upon the interior surface 
of the lower portion of the still avoided. 


1,716,306 
Patented June 4, 1929 
PROCESS AND APPARATUS FOR 
TREATING OIL 
Carbon P. Dubbs 
Application filed Oct. 6, 1920 
8 Claims 


comprising introducing oil to a still, a por- 
tion of said oil being passed to succeeding 
stills, in progressively increasing the tem- 
peratures of the successive stills, in inde- 


pendently discharging vapors from each 
still to a reflux condenser, in passing reflux 
condensates produced in one still directly 
to a succeeding still of a higher tempera- 
ture. 


1,721,973 
Patented July 23, 1929 
PROCESS AND APPARATUS FOR 
TREATING OILS 
Robert T. Pollock 
Application filed March 23, 1921 
5 Claims 


ha- #3 


2. The process for cracking oil, com- 
prising passing a stream of oil through an 
enlarged chamber and discharging said oil 
into a second chamber, in alternately pass- 
ing a stream of oil through said second 
chamber, and discharging the same into 
the first mentioned chamber, the process 
including heating the oil when passing 
through the first chamber by consuming 
carbon formed therein during conversion 
of a body of oil, and in discharging the 
heated oil into said second chamber where 
conversion occurs, and in thereafter con- 
suming the carbon formed from the con- 
version in the second chamber to heat the 
stream therein and discharging the heated 
oil into the first chamber. 


1,722,041 
Patented July 23, 1929 
APPARATUS FOR TREATING 
EMULSIFIED OTL 
Gustav Egloff 
Application filed Sept. 1, 1920 
2 Claims 


WAY) 


2. An apparatus for treating emulsified 


oil comprising a still composed of vertically 
disposed parallel sections, means for sup- 
plying oil to the upper section, means for 
heating the surface of the oil in the still 
regardless of the quantity of oil therein, 
said means comprising pairs of vertically 
spaced, horizontally disposed burners posi- 
tioned exteriorly of the still, means for 
independently controlling said burners 
whereby heat may be applied to the sur- 
face of the oil continuously as the body of 


the oil in the still decreases and the sur- 


face lowers. 


1,722,042 
Patented July 23, 1929 
CATALYTIC CRACKING OF 
HYDROCARBONS 
Gustav Egloff 
Application filed Jan. 7, 1921 
1 Claim 


A process of cracking petroleum oil, 
consisting in passing oil in a continuously 
advancing stream through a cracking zone 
where said oil is subjected to a cracking 
temperature while maintained under a 
superatmospheric pressure, in introducing 
the oil to an enlarged chamber where 
vaporization thereof occurs, in reducing 
the pressure in said chamber below the 
pressure maintained on the oil in the 
stream but above atmospheric, in causing 
the vapors from the oil in the chamber to 
pass through a catalytic bed comprising a 
relatively thin layer of a metallic oxide 
supported in the vapor space of said cham- 
ber, in discharging vapors from the cham- 
ber, and in condensing said vapors for 
collection as pressure distillate. 


1,722,043 
Patented July 23, 1929 
PROCESS FOR TREATING 
HYDROCARBONS 
Gustav Egloff 
Application filed Nov. 14, 1921 
2 Claims 


2. A process of cracking hydrocarbon 
oil, consisting in subjecting a bulk supply 
of oil to cracking conditions of temperature 
and pressure, in continuously withdrawing 
portions of the unvaporized oil from said 
bulk supply of oil, in diluting such por- 
tions by injecting thereinto an oil of lighter 
gravity, in passing the resulting mixed oils 
through a bed of filtering material, and 


in injecting the cleansed oil into the lower 
portion of the bulk supply of oil being 
cracked. 


1,722,222 
Patented July 23, 1929 
ART OF CRACKING OILS 
EKdward W. Isom 
Application filed April 1, 1927 
6 Claims 


An improved | “process for cracking 


a he 
hydrocarbon oils comprising passing a 
stream of oil once through a heating con- 
duit and heating it to a cracking tempera- 
ture therein, discharging the hot products 
from the heating conduit directly into a 
body of oil maintained in a reservoir at a 


cracking temperature, passing an addi- 
tional supply of fresh oil through a reflux 
condenser in indirect heat exchanging re- 
lation with the vapors generated in the 
cracking operation to preheat the fresh oil 
and condense the heavy insufficiently 
cracked vapors and introducing the fresh 
oil so preheated directly into the body of 
oil in the reservoir, subjecting the uncon- 
densed vapors from the first refluxing oper- 
ation to a further refluxing operation in 
direct contact with fresh oil, returning the 
condensate from both refluxing operations 
together with unvaporized fresh oil from 
said further refluxing operation to the 
heating conduit, and drawing off unva- 
porized residual oil from the reservoir. 


1,725,067 
Patented Aug. 20, 1929 
MHTHOD FOR COOLING THE HEATING 
COILS OF AN OIL CRACKING 
APPARATUS 
Gustav Egloff and Harry P. Benner 
Application filed Jan. 14, 1925 
2 Claims 


1. A method for cooling the heating 
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coil of a coil and chamber oil cracking ap- 
paratus of the character in which oil is 
continuously supplied to the heating coil, 
raised to a cracking temperature therein, 
and thence delivered to the chamber and 
which includes pipe connections for cycli- 
eally circulating oil from the bulk supply 
to the heating coil and back to the bulk 


—_— “inne 


supply comprising disepntindine the ap- 
plication of heat to the heating coil, ceas- 
ing the delivery of oil from the coil to the 
chamber, continuing the passage of cool 
oil through the coil, returning the oil sub- 
sequent to its passage through the coil to 
a bulk supply of cool oil, from which sup- 
ply oil is being delivered to the coil until 
the coil is sufficiently cooled. 


1,725,068 
Patented Aug. 20, 1929 
PROCESS OF TREATING CRACKED 
HYDROCARBONS 
Gustav Egloff and Jacque C. Morrell 
Application filed July 3, 1926 
2 Claims 


1. A step in a process for treating 
cracked products containing sulphur com- 
pounds, comprising agitating the oil in the 
presence of copper sulphate in sulphuric 
acid solution. 


1,729,035 
Patented Sept. 24, 1929 
APPARATUS FOR PRESSURE 
DISTILLING OILS 
Gustav Egloff and Harry P. Benner 
Application filed Feb. 21, 1921 
3 Claims 
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a. “An poperatue fae 
treatment, including an 


hydrocarbon oil 
expansion cham- 


ber comprising a relatively stationary outer 
shell and a removable cylindrical inner 
shell concentrie with said outer shell, said 
outer shell having a movable closure ele- 
ment operable to permit the introduction 
and withdrawal of said movable inner 
shell. 


1,729,307 
Patented Sept. 24, 1929 
PROCESS FOR TREATING 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed Feb. 26, 1920 
2 Claims 


2: 
droearbon oils 
oils comprising 
heavy hydrocarbon oil under an applied 
pressure through a heating coil disposed 


A cae for soenine heavy hy- 
into lighter hydrocarbon 
advancing a stream of 


within a furnace, raising the oil during 
its passage through said heating coil to a 
cracking temperature in excess of 800°F. 
while maintained under superatmospheric 
pressure sufficient to prevent material de- 
structive distillation of the oil in the heat- 
ing coil, delivering the highly heated oil 
from said coil to an enlarged zone, releas- 
ing superatmospheric pressure from the 
oil delivered to said enlarged zone, thus 
effecting destructive distillation of the oil 
and substantially a complete separation of 
the oil into vapors and a relatively dry 
coke-like residue, removing the vaporous 
constituents from said enlarged zone, sub- 
jecting the vaporous constituents to reflux 
condensing action to remove therefrom 
all insufficiently converted materials, con- 
tinuously supplying a stream of such in- 
sufficiently converted materials while in a 
heated condition under a mechanically 
imposed pressure to the stream of oil 
advancing through said heating coil. 


1,729,308 
Patented Sept. 24, 1929 
PROCESS FOR TREATING OILS 
Carbon P. Dubbs 
Application filed Sept. 24, 1923 
2 Claims 


2. A process for treating residual oil 
which accumulates in the reaction zone of 
an oil cracking process comprising remov- 
ing the residual oil from the reaction zone 
of the oil cracking process wherein it is 
produced, introducing the same to a coking 
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still, releasing pressure on the oil in the 
coking still and distilling the residual oil 
down to coke in said coking still by heating 


the oil therein solely by passing super- 
heated steam through the residual oil in 
said coking still. 


1,733,619 
Patented Oct. 29, 1929 
REFINING OF PETROLEUM OILS 
Jacque C. Morrell 
Application filed Dec. 9, 1925 
4 Claims 
1. A step is a process for refining the 
lighter gravity liquid products obtained 
from the distillation or cracking of petro- 
leum oils, comprising subjecting said 
lighter gravity liquid products to the 
action of an acid sulphate in aqueous solu- 
tion. 


1,733,620 
Patented Oct. 29, 1929 
PROCESS OF TREATING 
HYDROCARBONS 
Jacque C. Morrell 
Application filed Oct. 24, 1927 
3 Claims 
1. A process for stabilizing the coke- 
forming particles of hydrocarbon residual 
oils resulting from an oil cracking process 
comprising introducing to the residual oil 
an alkaline earth metal soap and in sub- 
jecting the residual oil to which the alka- 
line earth metal soap has been introduced 
to a homogenizing treatment. 


1,733,651 
Patented Oct. 29, 1929 
APPARATUS FOR TREATING 


PETROLEUM OILS 
Aubrey D. David 
Application filed Feb. 7, 1923 
3 Claims 


3. An improvement in an oil cracking 


apparatus comprising inner and outer con- 
centric heating tubes disposed within a 
furnace, means for supplying a relatively 
refractory oil from one source to the inlet 
of the outer tube and means for supplying 
a less refractory oil from a separate source 
to the inlet of the inner heating tube, 
means connected to the outlet ends of the 
heating tubes for receiving the heated oil, 
and means for maintaining pressure on the 
oil supplied to said tubes. 


1,733,654 
Patented Oct. 29, 1929 
PROCESS OF TREATING 
HYDROCARBONS 
Gustav Egloff 
Application filed Jan. 12, 1920 
1 Claim 
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ne process of re heavy into 
lighter hydrocarbons, comprising passing 
oil through a cracking coil in a heated 
condition to a vapor chamber so positioned 
-as to incline from the horizontal and dis- 
posed adjacent said cracking coil, in dis- 
charging vapors from the lower end of said 
inclined chamber to a dephlegmator, in 
returning reflux condensate from the de- 
phlegmator directly to the lower end of 
the inclined chamber, in discharging said 
condensate and light residue from the 
lower end of said chamber for repassage 
through the heating coil, in discharging 
heavy residuum from substantially the 
bottom of said lower end of the inclined 
chamber without returning said residuum 
to the cracking coil, and in maintaining 
a superatmospheric pressure on said sys- 
tem. 


1,733,655 
Patented Oct. 29, 1929 
APPARATUS FOR TREATING OIL 
Gustav Egloff and Harry P. Benner 
Application filed Sept. 1, 1920 
9 Claims 


4. An apparatus for treating oil, com- 
prising a rotating distilling member, means 
for feeding oil thereto, means for applying 
heat to said member to produce surface 
distillation of the oil therein, a rotating 
vapor chamber adjacent said still, com- 
munications between the still and the 
vapor chamber for delivering vapors from 
said still to the vapor chamber, means for 
simultaneously rotating the still and the 


vapor chamber, means for aholsiie heat to 
the vapor chamber, a vapor outlet from 
said chamber and a condenser in com- 
munication therewith. 


1,733,656 
Patented Oct. 29, 1929 
PROCESS FOR THE CONVERSION OF 
HYDROCARBON OIL 
Gustav Egloff and Jacque C. Morrell 
Application filed July 24, 1922 
3 Claims 


A process for reatne hydrocarbon 
oil to produce a lower boiling point dis- 
tillate and a substantial quantity of oxida- 
tion products, consisting in subjecting the 
oil, while under a superatmospheric pres- 
sure, to a temperature sufficiently high to 
cause substantial vaporization of the oil 
under such pressure, in effecting the heat- 
ing of the oil and the vaporization thereof 
in the presence of a metallic oxide, in con- 
densing the heavier fractions of the evolved 
vapors, in injecting into the condensed 
heavier fractions an oxidizing gas, and in 


-then returning the condensed heavier frac- 
-tions to the oil undergoing heat treatment 
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in the process. 


1,738,386 
Patented Dec. 3, 1929 
VAPOR FRACTIONATION 
Jacque C. Morrell 
Application filed April 25, 1927 
1 Claim 


A dephlegmator comprising in combina- 
tion a shell having vapor and liquid inlets 


and outlets, spaced superimposed imper- 
forate decks mounted within said shell, 
perforate decks mounted therebetween, 
relatively short upstanding open end risers 
projecting above the general plane of each 
of said first mentioned decks, a cap 
mounted above each riser, each cap com- 
prising a flange having perforations above 


nes 2 = 
the upper end of the associated riser and 
a top wall, and a liquid overflow pipe pro- 
jecting above and below each of said first 
mentioned decks, and imperforate depres- 
sions in each perforate deck in which the 
overfiowing liquid collects, said imperfo- 
rate depressions forming a liquid seal. 


1,738,766 
Patented Dec. 10, 1929 
APPARATUS FOR DEPHLEGMATION 
Paul J. Duncan 
Application filed May 16, 1927 
2 Claims 
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1. A dephlegmator comprising a shell 
and vapor inlet and outlet, sets of trans- 
versely curved baffles mounted therein 
each set being spaced from another and 
the baffles of each set being spaced from 
each other, one baffle of a set being curved 
oppositely to an adjacent baffle of that set 
thereby forming rings having inlet and 
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outlet, said baffles having intermediate per- 
forated areas through which descending 
liquid drops to the baffle below. 


1,741,509 
Patented Dec. 31, 1929 
PROCESS FOR CONVERTING 
PETROLEUMS 
Gustav Egloff 
Application filed Oct. 21, 1921 
3 Claims 
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1. A process of cracking hydrocarbon 
oil, consisting in passing the oil through a 
heating zone wherein it is subjected to 
conversion temperature, in transferring the 
heated oil from said heating zone into an 
enlarged reaction zone wherein conversion 
occurs and from which no unvaporized oil 
is returned to said heating zone, in de- 
phlegmating the evolved vapors, in con- 
densing the dephlegmated vapors, in 
collecting the resulting distillate, in sep- 
arating reflux condensate resulting from 
the dephlegmation of the vapors into 
separate fractions, representing a heavy or 
less refractory fraction and a light or more 
refractory fraction, in returning the more 
refractory fraction directly to the heating 
zone for re-treatment, in returning the less 
refractory fraction of the reflux condensate 
to the reacting zone, and in maintaining a 
superatmospheric pressure on the oil un- 
dergoing treatment. 


1,741,510 
Patented Dec. 31, 1929 
PROCESS OF CRACKING OIL 
Gustav Egloff 
Application filed June 26, 1926 
4 Claims 


1. A process for cracking hydrocarbon 
oil comprising heating the oil in a heating 
coil to a cracking temperature, subjecting 
vapors evolved from the heated oil to re- 
flux condensation in such manner that the 
lighter fractions of the reflux condensate 
separated from the vapors do not com- 
mingle with the heavier fractions of the 
reflux condensate, returning the lighter 
fractions of the reflux condensate to said 
heating coil to pass through a substantial 
portion thereof, returning the heavier frac- 
tions of the reflux condensate to said heat- 


ing coil in sucn manner that the heavier 
fractions of the reflux condensate are 
caused to pass through a less portion of the 
heating coil than the lighter fractions of 
the reflux condensate. 


1,741,519 
Patented Dec. 31, 1929 
DEPHLEGMATOR OR FRACTIONATING 
COLUMN 
Lyman C. Huff 
Application filed Dec. 10, 
4 Claims 


1926 


1. A dephlegmator comprising in com- 
bination a shell having a vapor inlet and a 
vapor outlet, a liquid inlet and a liquid out- 
let, spaced superimposed decks mounted in 
said sheil, liquid overflow pipes for each 
deck having portions projecting above the 
deck to permit the accumulation of bodies 
of liquid on each deck, vapor passageways 
mounted on each deck, said vapor passage- 
ways including a centrally positioned vapor 
conduit and a surrounding liquid conduit, 
said conduits merging into a common pas- 
Sageway at the upper part thereof, the 
lower end of said vapor conduit projecting 
through the associated deck, the lower end 
of the surrounding liquid conduit terminat- 
ing above the deck but below the level of 
the liquid accumulated thereon, 


1,741,535 
Patented Dec. 31, 1929 
HYDROCARBON-OIL CONVERSION 
Clifton J. Pratt 
Application filed July 8, 1926 
5 Claims 


3. A process of hydrocarbon oil conver- 
sion comprising subjecting the charging 
stock to non-cracking conditions of tem- 
perature to cause substantial vaporization, 
separating the constituents of said charg- 
ing stock into lighter and heavier fractions, 
simultaneously and separately subjecting 
the separated fractions to independently 
controlled cracking temperature and pres- 
sure conditions, the lighter fractions being 
subjected to the higher cracking tempera- 
ture and pressure conditions relative the 


_heavier fractions, in permitting separation 
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of vapors from said independently heated 
fractions, in introducing said vapors into 
the zone where fractionating of the charg- 
ing stock takes place and dephlegmating 
the vapors in said fractionating zone, the 
reflux condensate separating in said frac- 
tionating zone into lighter and heavier 
fractions and combining respectively, with 
the fractions of the charging stock. 


1,744,109 
Patented Jan. 21, 1930 
PROCESS FOR CONVERTING 


HYDROCARBON OILS 
Carbon P. Dubbs and Jacque C. Morrell 
Application filed May 29, 1922 
2 Claims 


2. A continuous process for cracking 
emulsified oil, consisting in passing the oil 
and water in an emulsified condition 
through a heating coil, wherein it is raised 


to a conversion temperature, in maintain- 
ing the ratio of oil to water such that the 
oil represents at least 85 per cent of the 
emulsion, by introducing additional water- 
free oil to the charging material for the 
process when the water content of the 
emulsion exceeds 15 per cent, in delivering 
the highly heated emulsified material to an 
enlarged zone, wherein it is subjected to 
the action of ferric oxide, in withdrawing 
unvaporized portions of the emulsion from 
said enlarged zone, and in separately tak- 
ing off vaporized constituents from said 
enlarged zone for condensation and col- 
lection. 


1,744,134 
Patented Jan. 21, 1930 
APPARATUS FOR VAPOR 
FRACTIONATION 
Jacque M. Morrell 
Application filed May 16, 1927 
2 Claims 


1. A  dephlegmating instrumentality 
comprising in combination a shell having a 
vapor inlet and outlet and a liquid inlet 
and outlet, imperforate superimposed spaced 
decks mounted therein, vapor risers pro- 
jecting upwardly from said decks provided 
with perforations in their upper side wall 
and an imperforate roof, liquid overflow 
pipes, each having a portion projecting 
above and below said imperforate decks 
whereby pools of liquid will collect on each 
imperforate deck, superimposed spaced per- 
forated decks, each disposed between a 
pair of imperforate decks and provided 
with depressed portions, the latter being 
disposed immediately below the lower end 
of the liquid overflow pipes, each perforate 
deck being provided with a centrally posi- 
tioned unobstructed vapor passageway. 
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1,744,135 
Patented Jan. 21, 1930 
PROCESS OF MAKING RESINS 
Jacque C. Morrell and Gustav Egloff 
Application filed Jan. 3, 1928 
2 Claims 
1. A process of producing resins which 
comprises subjecting a mixture of poly- 
meric hydrocarbons and a phenolic body 
to the action of a halogen until the mixture 
has become viscous. 


e 


1,748,065 
Patented Feb. 25, 1930 
PROCESS OF CRACKING 
HYDROCARBONS 
Gustav Egloff and Jacque C. Morrell 
Application filed June 28, 1926 


3 
1. A process of cracking hydrocarbon 
oil, consisting in subjecting the oil to 
cracking conditions of temperature and 
pressure, removing and collecting the 
cracked vapors, drawing off the residue 
and subjecting it to further cracking but 
prior thereto passing the residue through 
a colloid mill where the solid-like particles 
are broken up into substantially colloidal 
Suspension in the liquid portion of the 
residue. 


1,748,201 
Patented Feb. 25, 1930 
PROCESS FOR THE CONVERSION OF 
HYDROCARBON OILS 
George F. Benhoff 
Application filed April 1, 1924 
20 Claims 

1. A process for the conversion of hy- 
drocarbon oils which consists in subjecting 
heavier hydrocarbon oil to ‘distillation, 
subjecting the vapors of distillation to frac- 
tional condensation, subjecting the residual 
oil of said distillation to a cracking reac- 
tion, subjecting the vaporous products of 
the cracking reaction to fractional con- 
densation, and subjecting condensates of 
said distillation to redistillation by inter- 
mixture with the vapors and condensates 
of the vaporous products of the cracking 
reaction, which are undergoing fractional 
condensation. 

20. In a process for the conversion of 
hydrocarbon oil the steps of heating said 


oil to a cracking temperature, introducing 
said heated oil into a zone of lower pres- 
sure so as to release the constituents 
thereof in vapor form which are vapor- 
izable at the temperature to which they 
have been heated and at the pressure with- 
in the zone of expansion, causing the 
heated oil to follow a helical path in cas- 
cade fashion in a downward direction 
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whereby its vaporization and motion is 
rapidly augmented, continuously withdraw- 
ing the residual unvaporized oil and sus- 
pended carbon, clarifying a portion of said 
residual oil by settling out the suspended 
carbon therein and delivering said clarified 
oil into said residual oil and suspended 
carbon while in the zone of expansion in 
such a manner as to cause rapid circular 
motion thereof. 


1,751,729 
Patented March 25, 19380 
APPARATUS FOR TREATING 


HYDROCARBONS 
Gustav Egloff and Harry P. Benner 
Application filed Sept. 1, 1920 
1 Claim 


An apparatus of the character described, 
comprising a furnace, a coil therein, 
means for feeding oil to the coil, an ex- 
pansion chamber disposed exteriorly of the 
furnace and in communication with the 
coil, a horizontally disposed dephlegmator 
communicating with said expansion cham- 
ber, a vapor discharge from the dephleg- 
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mator, and means for returning reflux 
condensate from said dephlegmator to the 
heating coil, said dephlegmator having an 
inclined wall and provided with a plurality 
of baffles, the reflux discharge being near 
one end of the dephlegmator. 


1,751,730 
Patented March 25, 1930 
APPARATUS FOR CRACKING OTL 
Gustav Egloff and Harry P. Benner 
Application filed Feb. 11, 1921 
2 Claims 


2. In an apparatus for cracking oil, the 
combination with a heating coil mounted 
in a furnace, a reaction zone communicat- 
ing therewith where substantial vaporiza- 
tion takes place, a dephlegmator com- 
municating with the vapor space of said 
reaction zone, a closed air chamber within 
the interior of said dephlegmator, means 
communicating with said closed chamber 
in the dephlegmator for forcing cool air 
thereto, and means for removing said air 
after passage through the closed air cham- 
ber which has been heated by the dephleg- 
mator, and means for delivering said 
heated air to the furnace. 


1,751,731 
Patented March 25, 1930 
PROCESS OF TREATING 
HYDROCARBON OIL 
Gustav Egloff 
Application filed Oct. 22, 1923 
4 Claims 


3. A process of treating petroleum oils 
of an emulsified character, consisting in 
heating the oil to a cracking temperature 
under superatmospheric pressure, passing 
the vapors evolved from the oil to a zone 
of dephlegmation, passing the uncondensed 
oily and watery vapors therefrom through 
a primary condenser maintained under 


superatmospheric pressure, and at a tem- 
perature below the boiling point of water 
at that pressure, passing the condensate 
through a cooling zone, withdrawing the 
uncondensable gases and uncondensed va- 
pors from the primary condenser and sub- 
jecting them to further cooling. 


1,751,862 
Patented March 25, 1930 
PROCESS AND APPARATUS FOR 
TREATING AND PURIFYING 
HYDROCARBON OILS 
Lyman C. Huff 

Application filed Nov. 15, 1923 

5 Claims 
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1. A process for purifying liquid dis- 
tillate obtained from the pressure distilla- 
tion of hydrocarbon oils, consisting in 
initially introducing a quantity of the dis- 
tillate and a quantity of plumbite to a 
mixing chamber, in thence passing the 
mixed plumbite and distillate to a settling 
chamber, in then subjecting the distillate 
Successively to a treatment with sulphuric 
acid and caustic soda and subjecting the 
distillate to successive water washing 
treatments following each of said treat- 
ments, and in maintaining a superatmos- 
pheric pressure on the distillate undergo- 
ing treatment. 


1,752,004 
Patented March 25, 1930 
OIL-CRACKING PROCESS 
John B. Jaqua 
Application filed Nov. 26, 1926 
19 Claims 


1. 
which comprises: 
transferring medium in the form of a 
relatively stable oil to a temperature above 


A method of cracking mineral oil 
heating a fluent heat- 
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the temperature at which, under the given 
conditions of pressure, the first-mentioned 
mineral oil may be cracked; and advancing 
said medium, while so heated, into direct 
contact with said first-mentioned mineral 
oil and thence, after a sufficient time inter- 
val to permit a cracking reaction, at the 
resultant temperature, into a region of less 
pressure, the heat in the relatively stable 
oil being such as to obviate other applica- 
tion of heat, subsequently to said contact, 
to said first-mentioned oil, for the desired 
cracking effect. 


1,753,769 
Patented April 8, 1930 
PROCESS AND APPARATUS FOR 


TREATING PETROLEUM OIL 
Arthur G. Bogardus 
Application filed Jan. 30, 1925 
4 Claims 


1. A method of treating petroleum oil, 
consisting in heating the oil, discharging 
said heated oil into one of a plurality of 
interconnected zones of reaction, where 
separation of vapors and precipitation of 
carbon takes place, removing the vapors, 
dephlegmating, condensing and collecting 
same, maintaining a superatmospheric 
pressure on the said zone, interrupting the 
discharge of heated oil into said zone of 
reaction and diverting same to another of 
the interconnected zones, gradually reduc- 
ing the pressure in the first mentioned 
zone while simultaneously causing the sys- 
tem pressure to be imposed on the zone 
into which the discharge of heated oil has 
been diverted, preventing leakage of 
heated oil into the zone of reduced pres- 
sure by maintaining a neutral-zone of oil 
in the vapor connection between the zones 
of reaction at temperature materially be- 
low the temperature of the oil being 
treated, under a pressure substantially the 
same as the pressure on the system. 


1,756,018 
Patented April 29, 1930 
PROCESS OF TREATING OIL 
Carbon P. Dubbs 
Application filed Feb. 10, 1922 
7 Claims 


2. A process of converting oil, consist- 


ing in passing a mixture of oil and alumi- 
num chloride, through a heating zone, and 
thence to an expansion chamber where 
vaporization takes place, removing the oil 


vapors and aluminum chloride in vaporized 
form and subjecting them to condensing 
action and returning the condensed alumi- 
num chloride and reflux condensate directly 
to the heating zone. 


1,756,019 
Patented April 29, 1930 
PROCESS FOR PRODUCING LOWER- 
BOITLING-POINT HYDROCARBONS 
Carbon P. Dubbs 
Application filed Jan. 14, 1925 
1 Claim 


* se 


A continuous process for treating hydro- 
carbon oils, consisting in continuously 
charging a stream of raw oil under a 
mechanical pressure to and through a heat- 
ing coil wherein the oil is subjected to a 
cracking temperature, in discharging the 
heated oil constituents from said coil into 
an enlarged vapor chamber wherein sub- 
stantial conversion of the oil occurs, in 
dephlegmating the evolved vapors, in con- 
densing and collecting the dephlegmated 
vapors, in continuously withdrawing heavy 
carbon-containing residual oil from said 
vapor chamber, in continuously forcing 
light unvaporized residual oil from said 
vapor chamber under a mechanical pres- 
sure to said stream of raw oil to be passed 


therewith through said heating coil for re- 
treatment, and in maintaining a definite 
ratio of the volume of oil to the volume of 
vapor space in said vapor chamber by 
regulating the level from which the light 
residual oil in the vapor chamber is with- 
drawn. 


1,756,026 
Patented April 29, 1930 
PROCESS OF REFINING OILS 
Lyman C. Huff 
Application filed June 6, 1923 
2 Claims 


2. <A process for refining oil, consisting 
in placing a stream of oil to be treated 
under a mechanically applied pressure, in 
simultaneously placing a stream of treat- 
ing agent under a mechanical pressure, in 
“uniting said stream of oil with said stream 
of the treating agent and in causing the 
commingled materials, while under me- 
chanical pressure, to flow at high velocity 
in a spiral route through an elongated 
agitating vessel, and in causing the com- 
mingled materials to be partially deflected 
at intervals along said spiral route, wherein 
the oil and treating agent are rapidly 
caused to intimately commingle, in then 
introducing the commingled materials into 
an enlarged zone, wherein they assume a 
quiescent state, wherein the oil and treat- 
ing agent separate, and in separately re- 
moving the oil and treating agent from 
said enlarged zone. 


1,756,027 
Patented April 29, 1930 
APPARATUS FOR REMOVING 
CARBONACEOUS DEPOSITS FROM 
OIL APPARATUS 
Lyman C. Huff 
Application filed July 22, 1925 
38 Claims 
3. An apparatus for disrupting and re- 
moving carbon from an enlarged reaction 
chamber in an oil cracking apparatus, 
comprising a single continuous flexible ele- 
ment releasably suspended intermediate its 
ends from a plurality of spaced points at 
the top of the chamber, different portions 
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of said flexible element being disposed ver- 
tically through the mass of deposited car- 
pon in the reaction chamber, said flexible 
element adapted to be withdrawn from the 
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chamber to deposited 


therein. 


disrupt the carbon 


1,756,028 
Patented April 29, 1930 ; 
APPARATUS FOR REMOVING CARBON 
DEPOSITS FROM OIL APPARATUS 
Lyman C. Huff 
Application filed July 22, 1925 
2 Claims 


2. An apparatus for disrupting carbon 
deposits accumulating in the _ reaction 
chamber of an oil cracking apparatus, com- 
prising an endless flexible element adapted 
to be releasably supported adjacent a nor- 
mally closed enlarged opening in the cham- 
ber, a plurality of independent flexible 
members secured to said endless flexible 
element at spaced points thereof, said inde- 
pendent flexible members adapted to extend 
through said chamber and be releasably 
secured to the opposite end thereof, where- 
by said endless flexible element and said 
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independent flexible members may be re- 
moved from the opening in said chamber 
as a unit. 


1,756,981 
Patented May 6, 1930 
METHOD OF ELIMINATING COLLOIDAL 
ASPHALTENES AND CARBENES FROM 
FUEL OIL 
Alphonsus Jurrissen 
Application filed Jan. 24, 1925 
6 Claims 


1. A process of treating cracking resi- 
dues of petroleum oils, containing particles . 
of substantially free carbon, which tend to 
adsorb liquid hydrocarbons in the nature 
of colloidal asphaltenes and carbenes, and 
to settle out from the residue in the form 
of sludge, for the purpose of reducing the 
quantity of material so adsorbed or liable 
to be adsorbed, comprising: adding to the 
cracking residue a sufficient quantity of a 
lighter petroleum distillate capable of dis- 
solving asphaltenes and carbenes, mixing 
both materials and keeping the mixture at 
an elevated temperature, not over the boil- 
ing point of the lighter petroleum distil- 
late, for a sufficient time to remove most 
of the asphaltenes and carbenes from the 
free carbon, dissolving them in the balance 
of the cracking residue, and removing the 
mixture to storage. 


1,757,843 
Patented May 6, 1930 
PROCESS FOR CRACKING HEAVY 
HYDROCARBONS TO PRODUCE 
LIGHTER HYDROCARBONS AND COKE 
Harry L. Pelzer and Eugene C. Herthel 
Application filed Sept. 16, 1922 
4 Claims 


1. In the cracking of heavier hydro- 
carbon oils to produce lighter hydrocarbon 
oils and coke therefrom, internally heating 
a substantial liquid body of the heavier oil 
at a cracking temperature without external 
application of heat by introducing directly 
into the liquid body of oil, at a point below 
the liquid level thereof and passing up- 
wardly therethrough, hydrocarbon gases 
superheated to a temperature above the 


cracking temperature of the oil in the liquid 
body and continuing the operation until 
the liquid body. of oil is reduced to a dry 
coke-like residue. 


1,759,446 
Patented May 20, 1930 
APPARATUS FOR CRACKING OIL 
Gustav Egloff and Harry P. Benner 
Application filed March 28, 1921 
2 Claims 
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1. In an apparatus for treating hydro- 
carbon oil, a heating coil located in a fur- 
nace, an expansion chamber located outside 
the furnace, a dephlegmator in communica- 
tion with said expansion chamber, means 
for initially supplying raw oil to said coil, 
means for diverting the supply of raw oil 
from said coil and means for passing said 
diverted raw oil through a plurality of 
independent streams into separate portions 
of said dephlegmator, means for control- 
ling the volume and velocity of the oil 
being introduced through each of said 
streams, means for taking off uncondensed 
vapors from said dephlegmator and means 
for condensing and collecting the said 
vapors. 


1,761,622 
Patented June 38, 1930 
PROCESS FOR TREATING PETROLEUM 
OIL 
Carbon P. Dubbs 
Application filed Dec. 21, 1921 
5 Claims 
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1. A process for cracking hydrocarbon 
oil, consisting in heating an advancing 


stream of oil to a conversion temperature, 
in delivering the highly heated oil from 
said stream into an enlarged expansion 
zone from which no unvaporized oil is per- 
mitted to return to said stream, in passing 
the evolved vapors issuing from said ex- 
pansion zone to a primary dephlegmator, 
in delivering the uncondensed vapors from 
said primary dephlegmator to a secondary 
dephlegmator, in passing the uncondensed 
vapors from said secondary dephlegmator 
to a final condenser, in collecting the re- 


. sulting distillate, in returning pressure dis- 
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tillate to said secondary dephlegmator to 
act as a dephlegmating medium for the 
vapors therein, in returning the reflux con- 
densate separated from the vapors in said 
secondary dephlegmator to the primary 
dephlegmator to act as a dephlegmating 
medium for the vapors undergoing de- 
phlegmation in said primary dephlegmator, 
and in maintaining a superatmospheric 
pressure on the oil undergoing conversion. 


1,764,296 
Patented June 17, 1930 
METHOD AND APPARATUS FOR 
TREATING HYDROCARBONS 
Richard Fleming 
Application filed Oct. 29, 1923 
16 Claims 
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2. The method of treating liquid hydro- 
carbon material to form lighter gravity 
hydrocarbons which comprises heating the 
material to about 800°F. and under a high 
enough pressure to prevent vaporization, 


reducing the pressure to vaporize the 
major portion of such material in the pres- 
ence of a protective liquid having a specific 
gravity less than that of any asphaltic resi- 
dues, and superheating the vapors formed 
to about 750°F. 


1,765,663 
Patented June 24, 1930 
PROCESS FOR CONVERTING OIL 
Gustav Egloff and Harry P. Benner 
Application filed Sept. 1, 1920 
8 Claims 


i 


8. A process for treating petroleum oil 
comprising subjecting a body of oil while 
in motion to surface distillation by external 
heating, removing the vapors from the zone 
wherein they are generated and subjecting 
the same while travelling through an elon- 
gated enlarged zone at relatively slow 
velocity to an increased temperature ade- 
quate to effect substantial cracking thereof, 
condensing the vapors and collecting the 
resulting distillate, and maintaining a 
superatmospheric pressure on the oil and 
vapors during the heat treatment. 


1,765,672 
Patented June 24, 1930 
GAS BURNER 
Lyman C. Huff 
Application filed Jan. 9, 1926 
4 Claims 


i, 
for producing an induced draft comprising 
an elongated mixing tube, a steam jet ex- 
tending through the rear end of said tube 


A gas burner of the class described 


and terminating a substantial distance 
from the front end of the tube, a partition 
wall disposed in said tube to the rear of 
the discharge end of said jet, said partition 
being provided at spaced intervals along 
its periphery with groups of saw tooth 
serrations, means for supplying gas to said 
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tube to the rear of said partition member 
to flow in a substantially .annular stream 
through said serrations, and means for ad- 
mitting air to said tube in advance of said 
partition member. 


1,765,976 
Patented June 24, 1930 
PROCESS OF CRACKING PETROLEUM 
OILS 
Ralph A. Halloran and Archie L. Strout 
Application filed Sept. 4, 1923 
8 Claims 


4. A process of cracking petroleum oils 
under a substantially constant temperature 
and pressure, both of which are substanti- 
ally uniform throughout the cracking sys- 
tem, which includes first forcibly circulat- 
ing the oil undergoing treatment from a 
vaporization and cycling chamber through 
a heating zone and back into said chamber, 
continually withdrawing a portion of the 
oil from such circulating system and pass- 
ing it to a cracking chamber in which a 
relatively larger volume of oil is main- 
tained than in said vaporization and cycling 
chamber, the oil in said second chamber 
being maintained in a quiescent state to 
permit removal of residuals, the vapor 
formed in the first chamber being passed 
through the oil in the second chamber, 
feeding the oil to be treated to said circula- 
tion in sufficient quantity to maintain sub- 
stantially a uniform volume of oil in 
circulation, withdrawing the vapors formed, 
and withdrawing residual oil from said sec- 
ond chamber so as to remove heavy deriva- 
tives therefrom. 


1,766,246 
Patented June 24, 1930 | 
PROCESS OF CRACKING OTL 
Jean Delattre-Seguy _ 
Application filed June 28, 1926 
2 Claims 


1. A process for cracking hydrocarbon 
oil containing salt and other deleterious 
solid constituents comprising maintaining 
a bulk supply of oil constituents in an en- 
larged reaction zone, taking off vapors 
from said reaction zone, subjecting such 
vapors to’ reflux condensation, delivering 
hydrocarbon oil constituents containing 
salt or other deleterious compounds to a 
heating coil wherein such hydrocarbon oil 
is subjected to a high temperature while 


under a relatively low pressure, increasing 
the pressure on said hydrocarbon oil and 
delivering the same to said enlarged reac- 
tion zone wherein the salt and solid con- 
stituents separate from the oil, continu- 
ously passing reflux condensate separated 
from the vapors subjected to reflux conden- 
sation through an independent heating coil 


wherein it is subjected to a cracking tem- 
perature while maintained under a super- 
atmospheric pressure, delivering the heated 
reflux condensate to said enlarged reaction 
zone and maintaining said enlarged reac- 
tion zone under substantially the same 
pressure as that maintained on the reflux 
condensate passing through said independ- 
ent heating coil. 


1,766,331 
Patented June 24, 1930 
PROCESS AND APPARATUS FOR 
CRACKING OTL 
Gustav Egloff 
Application filed Dec. 6, 1920 
7 Claims 
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1. A process for converting oil, compris- 
ing passing a stream of charging oil 
through a heating zone to be subjected to 
a temperature sufficient to vaporize a sub- 
stantial part thereof, in introducing the 
heated hydrocarbons under a pressure, in 


excess of that maintained on the charging © 


oil during passage through the heating 
zone, to an enlarged expansion chamber 
where vaporization occurs, in subjecting 
the vapors to dephlegmation, in heating 
the reflux condensate in a separate stream 
to a cracking temperature, in passing the 


it, 


heated reflux condensate under pressure to 
said expansion chamber, and in withdraw- 
ing the unvaporized residual oil from the 
expansion chamber. 


1,766,927 
Patented June 24, 19380 
PROCESS OF PRODUCING RESINS 
Jacque C. Morrell and Gustav Egloff 
Application filed Jan. 3, 1928 
1 Claim 
A process of making resins which com- 
prises subjecting a mixture of polymeric 
hydrocarbons and a phenolic body to an 
elevated temperature below that which 
would prevent reaction from taking place 
in the presence of an oxidizing gas and 
containing the treatment until the material 
has reached the desired viscosity, then al- 
lowing the finished product to cool. 


1,766,983 
Patented June 24, 1930 
PROCESS FOR THE DESTRUCTIVE 
DISTILLATION OF PETROLEUM OIL 
Aubrey D. David 
Application filed Feb. 14, 1923 
5 Claims 


1. A process for cracking pateoleum oil 
consisting in heating the oil to a conversion 
temperature, permitting the oil to vaporize 
while maintaining it in a substantial body 
above a flotation medium in an enlarged 
expansion zone, drawing off the carbon 
separated out during conversion by with- 
drawing the flotation medium from the ex- 
pansion zone, removing the carbon from 
the flotation medium by oxidation and re- 
cycling the medium back to the expansion 
stage. 


1,766,986 
Patented June 24, 1930 
APPARATUS FOR CRACKING OIL 
Gustav Egloff 
Application filed May 23, 1921 
2 Claims 


1. In an apparatus for cracking oil, the 
combination with a heating coil, of a fur- 
nace in which said coil is seated, an en- 
larged vapor chamber communicating: with 
one end of the coil, a vertical partition 


disposed within said chamber near one side 
thereof and extending a considerable dis- 
tance upwardly therein to thereby divide 
the same and form a relatively small com- 
partment at one side of the chamber, a 
vapor discharging line leading from said 
chamber, a dephlegmator communicating 
with said line, means for discharging reflux 


condensate directly into said relatively 
small compartment at one side of the vapor 
chamber, a discharge line from the bottom 
of the compartment for admitting the reflux 
to the heating coil, and means for with- 
drawing residual oil from the vapor cham- 
ber to maintain its level substantially 
below the upper portion of the partition. 


1,766,987 
Patented June 24, 1930 
PROCESS OF CRACKING PETROLEUM 
OL 
Gustav Egloff 
Application filed Oct. 18, 1923 
2 Claims 


2. A process for cracking hydrocarbon 
oil comprising subjecting the oil to crack- 
ing conditions of temperature and pressure 
in a still, taking off vapors, subjecting the 
same to reflux condensation, drawing off 
residue from the still and commingling the 
same with reflux condensate resulting from 
the subjection of the vapors to the reflux 
condensing action and subjecting the com- 
mingled residue to the action of an electric 
current to separate therefrom solid and 
pitch-like constituents and reintroducing 
the residual oil and reflux condensate free 
from such constituents into the still. 
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1,767,658 
Patented June 24, 1930 
FLOW-CONTROL VALVE 
Fred C. Fantz 
Application filed March 7, 
2 Claims 
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2. A valve adapted to be seated in the 
opening from a main conduit into a plur- 
ality of branches, comprising a valve stem 
and a deflecting valve carried thereby, the 
latter having a segmental are shaped body 
portion, increasing in thickness inwardly 
from both side edges and tapering to an 
intermediate meeting point. 


1,767,670 
Patented June 24, 1930 
ORCHARD HEATER 
Lyman C. Huff 


Application filed June 18, 1927 
4 Claims 


1. An article of manufacture comprising 
a vertically disposed cylindrical tube of 
uniform diameter mounted on a flat base, 
a grate near the bottom of said tube, a 
second tube of larger diameter coaxial 
therewith and extending upward above 
said grate, a third straight cylindrical tube 
of smaller diameter passing through said 
second tube terminating in the first tube 
and inclined upwardly therefrom and 
means for supporting the outer end of said 
inclined tube from said base. 


1,767,677 
Patented June 24, 1930 
RETURN BEND FITTING 
Lyman C. Huff 
Application filed June 24, 1929 
3 Claims 


1. A return bend fitting for a tubular 


oil still comprising a header and plurality 
of openings in one side of said header 
adapted to receive the ends of still tubes, a 
second series of openings in said header, 
the openings of said second series being 
diametrically opposed to said first men- 
tioned openings, an annular open ended 
member having inwardly tapered sides ad- 
jacent one end thereof and inwardly 
tapered sides adjacent the other end thereof 
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inserted into each of said second series of 
openings, plugs adapted to fit over the 
tapered sides at one end of each of said 
open ended annular members, a plurality 
of pairs of projections carried by said 
header, each pair of projections being 
positioned in alignment with one of said 
series of openings, a removable bar adapted 
to cooperate with each pair of projections, 
a cam lever carried by each removable bar 
said cam levers being adapted to bear 
against said plugs and clamp the same in 
position. 


1,767,695 
Patented June 24, 1930 
PROCESS AND APPARATUS FOR 
CRACKING PETROLEUM OIL 
Jacque C. Morrell and Harry P. Benner 
Application filed Feb. 1, 1923 
4 Claims 


1. Ina device of the class described, the 
combination with a tube and drum oil 
cracking apparatus, of mechanical agitat- 
ing means positioned in said drum, means 
for utilizing the expansive force of the 
vapors evolved from the oil in said drum 
for positively driving said mechanical 
agitating means to maintain the liquid oil 
in the expansion chamber in a turbulent 
condition and prevent substantial deposi- 
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tion of carbon therein and means for re- 
moving the vapors used to drive said 
agitating means from said drum. 


1,767,795 
Patented June 24, 1930 
CLEANING APPARATUS 
Lyman C. Huff 
Application filed Aug. 30, 1923 
5 Claims 


1. A cleaning apparatus for disintegrat- 
ing solid or semi-solid materials in col- 
lecting chambers comprising a vertically 
movable element, a second element longi- 
tudinally movable relative to said first 
element, extension cutting arms carried by 
one of said elements, means for rotating 
said first mentioned element, means for 
causing said second mentioned element to 
be elongated below the first element, and 
means operative upon elongation of said 
second mentioned element to extend the 
extension cutting arms. 


1,767,838 
Patented June 24, 1930 
APPARATUS FOR CONVERTING 
HYDROCARBONS 
Gustav Egloff 
Application filed June 6, 1921 


2 Claims 
2. In an apparatus for converting hy- 
drocarbon oils, the combination with 


means for raising the oil to a cracking 
temperature comprising a heating coil, of 
a vaporizing chamber connected thereto, 
dephlegmating and condensing means con- 
nected with the vaporizing chamber, means 
for collecting separately the residual oil 
from the vaporizing chamber and the re- 
flux condensate from the dephlegmating 
means, and alternate drawoff lines from 
said collecting means for directing the 


a [aa 
residuum and reflux back to the heating 
means or for directing said products to 
storage. 


1,767,839 
Patented June 24, 1930 
PROCESS AND APPARATUS FOR 
TREATING OILS 
Gustav EKgloff and Harry P. Benner 
Application filed April 23, 1921 
2 Claims 


1. A process for converting hydrocar- 


bons, consisting in raising the oil to a 
cracking temperature in a heating zone, 
passing the oil to a unitary vaporizing 
zone and there intermittently introducing 
it to different parts of the vaporizing zone, 
whereby the carbon is uniformly distrib- 
uted throughout said zone, drawing off the 
residual products and condensing and col- 
lecting the vaporized oil. 


1,770,181 
Patented July 8, 1930 
PROCESS OF TREATING HYDRO- 
CARBONS 
Jacque C. Morrell 
Application filed Oct. 15, 1923 
4 Claims 


4. A liquid fuel obtained by passing a 
residual oil containing free carbon in 
temporary suspension between closely ad- 
jacent surfaces under high pressure. 


1,774,188 
Patented Aug. 26, 1930 
PROCESS AND APPARATUS FOR 
TREATING HYDROCARBON OIL 
Jean Delattre-Seguy 
Application filed Jan. 28, 1925 
17 Claims 
1. A process for cracking hydrocarbon 
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oil, consisting in continuously passing a 
stream of oil through an elongated pas- 
sageway located in a furnace wherein the 
oil is highly heated, in transferring the 
highly heated oil from said elongated pas- 
sageway into an enlarged reaction drum 
wherein a body of oil accumulates and 
conversion occurs, in passing evolved va- 
pors from said drum to a dephlegmator, 


in condensing the dephlegmated vapors 
and collecting the resulting distillate, in 
augmenting the conversion of the oil in 
said drum by withdrawing a portion of the 
hot vapors from the system, superheating 
such withdrawn vapors and injecting them 
into the liquid body of oil in said drum, 
and in maintaining a superatmospheric 
pressure on the oil undergoing conversion. 


1,774,228 
Patented Aug. 26, 1930 
PROCESS FOR CRACKING HYDRO 
CARBON OI 
Aubrey D. David 
Application filed May 31, 1923 
4 Claims 


G2 


a 

1. A process of cracking hydrocarbon 
oil. consisting in continuously passing oil 
through a coil located in'a furnace wherein 
the oil is heated to a conversion tempera- 
ture, in discharging the oil from said coil 
into an enlarged zone wherein substantial 
vaporization occurs, in passing the vapors 
issuing from said enlarged zone to a de- 
phlegmator, in introducing preheated raw 
oil to said dephlegmator to act as a 
dephlegmating medium for the vapors 
passing therethrough, in passing the un- 
condensed vapors issuing from said de- 
phlegmator to a primary condenser in re- 
turning portions of the distillate condensed 
in said primary condenser to said dephleg- 
mator to also act as a dephlegmating 


medium, in passing the remaining vapors 
and distillate to a final condenser and in 
collecting the resulting distillate, in with- 
drawing mixed raw oil and reflux conden- 
sate collected in the dephlegmator and 
forcing it under an applied pressure to a 
heat interchanger wherein it gives up heat 
to the incoming raw oil, in passing said 
mixed raw oil and reflux condensate from 
said heat interchanger to said heating coil, 
in continuously withdrawing heavy residue 
from said enlarged zone and passing it to 
a second heat interchanger to additionally 
preheat the incoming raw oil prior to its 
introduction into the dephlegmator, and 
in maintaining a substantial pressure on 
the oil undergoing conversion. 


1,776,834 
Patented Sept. 30, 1930 
ROTARY CONTROL VALVE FOR PUMPS 
Lyman C. Huff 
Application filed March 21, 1927 
7 Claims 


1. A rotary liquid control valve, com- 
prising a valve chamber having inlet and 
outlet, gears in said chamber adapted to 
rotate in opposite directions and mesh with 
each other, means acting on the surface of 
said gears for controlling the speed of rota- 
tion of the gears to control the quantity of 
liquid discharged from said valve chamber. 


Re. 17,831 
Reissued Oct. 14, 1930 
METHOD AND APPARATUS FOR 
CRACKING AND RECTIFYING 
PETROLEUM OILS AND THE LIKE 
James M. Wadsworth 
Application filed April 2, 1930 
10 Claims 


7. In a method of treating petroleum 
oils, cracking the oil under heat and pres- 
sure to produce a mixture containing gaso- 
line hydrocarbons, hydrocarbons lighter 
and hydrocarbons heavier than gasoline 
hydrocarbons, rectifying the mixture to 
sharply separate the gasoline hydrocarbons 
and lighter hydrocarbons from the hydro- 
carbons heavier than gasoline, subsequent- 
ly rectifying said gasoline hydrocarbons 
and lighter hydrocarbons, and separately 
withdrawing from the second rectification 
step, rectified liquid gasoline and uncon- 
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densed gases, and utilizing during the rec- 
tification steps, the pressure resulting from 
the cracking step to effect the second rec- 


tification at superatmospherie pressure and 
at temperatures from substantially atmos- 
pheric upwardly. 


1,778,157 
Patented Oct. 14, 1930 
CONVERTING OF HYDROCARBONS 
Lester Kirschbraun 
Application filed Nov. 17, 1920 
7 Claims 


1 


A process for treating hydrocarbons, 
consisting in subjecting the oil to cracking 
conditions of heat and pressure whereby a 
substantial amount of low boiling point 


hydrocarbons are produced therefrom, 
condensing and collecting the lighter frac- 
tion, and directing the residual substances 
unvaporized during the cracking reaction 
to a separate receptacle maintained under 
a lower pressure than that to which the oil 
was previously subjected and wherein no 
rise in oil temperature occurs and’ there 
injecting into the body of oil incondensible 
gas produced during the cracking and un- 
der substantial pressure. 


1,779,465 
Patented Oct. 28, 1930 
HYDROCARBON-OIL CONVERSION 
Carbon P. Dubbs 
Application filed July 30, 1927 
7 Claims 


1. In the art of converting high boiling 
point hydrocarbons to low boiling point 
hydrocarbons, the process which comprises 


contacting untreated oil with cracked oil 
vapors just following the subjection of 
such vapors to a cracking temperature in 
the vapor phase, subjecting the untreated 
oil following contact with said cracked va- 
pors to a mild cracking temperature in a 
heating zone, delivering the oil following 
subjection to said mild cracking tempera- 
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ture to a vaporizing zone, removing from 
said vaporizing zone vapors and liquid oil 
before the cracking reaction has proceeded 
to the extent of forming coke, subjecting 
the vapors following their removal from 
said vaporizing zone to a cracking tempera- 
ture while in the vapor phase to supply the 
cracked oil vapors for contact with the 
incoming untreated oil. 


1,781,128 
Patented Nov. 11, 1930 
PROCESS FOR CRACKING PETROLEUM 
OIL 
Robert T. Pollock 
Application filed March 9, 1927 
2 Claims 
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2. A process for cracking heavy oil to 
produce gasoline comprising effecting the 
decomposition of the oil in more than two 
suecessive stages, forming in each stage 
at least three products, namely, gasoline- 
like constituents, intermediate products 
heavier than gasoline and residual prod- 
ucts, removing from each stage the gaso- 
line-like constituents and residual products 
formed in said stage, and continuing the 
cracking in each succeeding stage of only 
the intermediate products of the preceding 
stage, whereby the desirable products and 
the undesirable products of the cracking 
reaction are removed from the zone of 
cracking as formed and only intermediate 
products of cracking subjected to pro- 
longed cracking treatment. 
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1,782,809 
Patented Nov. 25, 1930 
PROCESS AND APPARATUS FOR 
TREATING OIL 
Jean Delattre Seguy 
Application filed June 28, 1926 
4 Claims 
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1. <A process for distilling hydrocarbon 
oils which comprises continuously flowing 
the oil by gravity in a relatively thin film 
over an unheated inclined surface, apply- 
ing a distilling heat solely to the upper 
surface of said film without heating the 
film from below, and removing and con- 
densing the evolved vapors. 


1,782,810 
Patented Nov. 25, 1930 
PROCESS AND APPARATUS FOR 
DISTILLING LIQUIDS 
Jean Delattre Seguy 
Application filed June 28, 1926 
5 Claims 


1. A process of distilling hydrocarbon 
oil, consisting in passing the liquid to be 
distilled in a relatively wide shallow stream 
over an inclined plate and simultaneously 
heating the upper surface of such film by 
heat radiated from a hot molten bath. 


1,782,811 
Patented Nov. 25, 1930 
PROCESS OF TREATING HYDRO- 
CARBONS 
Jean Delattre Seguy 
Application filed June 28, 1926 
7 Claims 


2. The method of cracking hydrocar- 
bon oils which comprises flowing the oil in 
a relatively thin film through a cracking 
zone maintained under superatmospheric 


pressure and applying to the flowing film 

a cracking heat radiated from a heating 

surface spaced away from the film whereby 
oe 


carbon deposition within the cracking zone 
will not interfere with the transfer of heat 
to the film. 


1,783,185 
Patented Dec. 2, 1930 
APPARATUS FOR PRODUCING LOWER- 
BOILING-POINT HYDROCARBONS 
Carbon P. Dubbs 
Application filed Nov. 4, 1918 
8 Claims 


£ 


4. An apparatus for treating hydrocar- 
bons, comprising a furnace, a cracking coil 
therein, a vapor chamber receiving prod- 
ucts of conversion from said cracking coil, 
a reflux condenser in communication with 
said vapor chamber, a pair of tanks, means 
for admitting raw oil to one of the tanks 
through a valve actuated by the level of 
oil within said tank, means for discharging 
light residue from the vapor chamber, 
means for introducing to the cracking coil 
a hydrocarbon mixture consisting of oil 
from said raw oil tank, said light residue 
from the vapor chamber and reflux con- 
densate from the reflux condenser, inde- 
pendent means for passing heavy residue 
from the vapor chamber to the other of 
said tanks, and liquid level means within 
said other tank operative to control the 
discharge of oil therefrom. 


1,783,228 
Patented Dec. 2, 1930 
PROCESS FOR CRACKING PETROLEUM 
OIL 
Carbon P. Dubbs 
Application filed Oct. 8, 1920 

3 Claims 

1. A process of cracking oil, consisting 
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in passing the oil through a series of stills 
of successively increasing temperature, 
taking off vapors from each still, passing 
them to a reflux condenser individual to 
each still, returning the reflux condensate 
separated from vapors removed from a still 
of lower temperature directly to a still of 


, passing the vapors 
which are not condensed in the reflux con- 
denser connected to a still of higher tem- 
perature directly through the reflux con- 
denser connected to a still of lower tem- 
perature and finally taking off the vapors 
from the reflux condenser connected to the 
still of lower temperature. 


1,783,229 
Patented Dec. 2, 1930 
PROCESS AND APPARATUS FOR 
TREATING OILS 
Carbon P. Dubbs 
Application filed Feb. 11, 1922 
7 Claims 


1. In an apparatus for cracking oil, the 
combination with a furnace, of a still 
mounted therein, and provided with a cir- 
cumferentially extending chamber, con- 
nections between said chamber and the 
main body of the still and means for feed- 
ing oil to be treated to the chamber and 
means for drawing off residue from the 
main body of the still. 

4. A process for converting higher boil- 
ing point hydrocarbon oils into lower boil- 
ing point hydrocarbon oils consisting in 
passing oil through a narrow annular 


passage adjacent the walls of the still 
where the oil is subjected to a cracking 
temperature, in then discharging the 
heated oil from said narrow passage into 
a main interior chamber of said still where 
it is maintained out of contact with the oil 
being heated in said narrow passage, in 
subjecting the vapors from said main 
chamber to reflux condensation, in return- 
ing the reflux condensate to said narrow 
passage, in withdrawing residuum from 
said interior chamber, and in maintaining 
a superatmospheric pressure on said still. 


1,783,230 
Patented Dec. 2, 1930 
PROCESS OF CRACKING ROSIN 


Gustav Egloff and Harry P. Benner 
Application filed Dec. 20, 1920 
3 Claims 
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1. A process of cracking rosin in the 
presence of water, which consists in intro- 
ducing said mixture to a still, in subjecting 
the mixture to heat and pressure sufficient 
to raise its temperature above 900°F. and 
to generate a vapor pressure exceeding 
5000 pounds per square inch to convert 
a substantial portion of the mixture into a 
light oily product. 


1,783,231 
Patented Dec. 2, 1930 
PROCESS FOR CONVERTING 
PETROLEUM OIL 
Gustav Egloff and Jacque C. Morrell 
Application filed Dec. 1, 1922 
4 Claims 
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1. A process for cracking oil consisting 
in heating the oil to a conversion tempera- 
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ture in a heating zone, passing the oil to 
a conversion stage and there maintaining 
it in a substantial body, dephlegmating and 
condensing the evolved vapors and passing. 
the uncondensed gases through an ad- 
sorbent substance, thereby adsorbing any 
vapors entrained by the uncondensed gases, 
driving off the adsorbed products by treat- 
ing the adscrbent substance with heated 
gases of combustion from the heating zone 
so regulated as to relieve said substance 
of said products and condensing and col- 
lecting the products thus driven off. 


1,783,257 
Patented Dec. 2, 1930 
PROCESS AND APPARATUS FOR 
CONVERTING HYDROCARBONS 
Jacques C. Morrell and Harry P. Benner 
Application filed July 17, 1924 | 
9 Claims 


9. An oil cracking process which com- 
prises passing a stream of the oil through 
a heating zone and heating the same 
therein to cracking temperature under 
Superatmospheric pressure, discharging 
the heated oil into a reaction zone main- 
tained under superatmospheric pressure 
and in which a separation of vapors and 
unvaporized oil takes place, separately re- 
moving the vapors and unvaporized oil 
from said reaction zone, reducing the pres- 
sure on said unvaporized oil to effect dis- 
tillation of a portion thereof, subjecting 
the vapors resulting from said distillation 
to reflux condensation and injecting the 
reflux condensate thus obtained without 
passage through said heating zone back 
into the unvaporized oil in said reaction. 
zone to prevent the settling out of carbon 
from the oil in said reaction zone. 


1,783,259 
Patented Dec. 2, 1930 
PROCESS FOR CRACKING PETROLEUM 
OIL 
Robert T. Pollock 
Application filed Nov. 14, 1929 
4 Claims 


1. The process of converting heavy hy- 
drocarbon oils into oils of lower boiling 


point which comprises subjecting oil to a 
cracking temperature and pressure in a 
pressure zone, separating the high boiling 
fractions of the evolved vapors from the 
low boiling fractions in the form of a con- 
densate, then subjecting the condensate 
while still hot to increased cracking tem- 


perature and pressure, simultaneously dis- 
tilling another independent body of oil, 
separating the evolved vapors according to 
their boiling points, and commingling the 
condensate thus formed with the oil in one 
of the pressure zones. 


1,786,053 
Patented Dec. 23, 1930 
METHOD OF AND APPARATUS FOR 
TREATING HYDROCARBON OILS 
John W. Coast, Jr., and Gordon T. Granger 
Application filed Dec. 11, 1926 
14 Claims 
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8. 
ming and cracking hydrocarbons which 
comprises preheating a stream of charg- 
ing stock in a reflux condenser and thereby 
vaporizing the lightest fraction from the 


The method of continuously skim- 


stream, continuing the skimming opera- 
tion by forcing the unvaporized oil through 
a skimming still without substantially 
cracking the constituents of said oil, sub- 
jecting the resultant vapors to reflux con- 
densation in said reflux condenser, forcing 
the reflux condensate through a cracking 
still under pressure so as to crack the said 
reflux condensate, vaporizing the cracked 
condensate, subjecting the cracked vapors 
to reflux condensation, and adding the 
cracked reflux condensate to reflux con- 
densate produced in said skimming opera- 
tion. 


1,787,570 
Patented Jan. 6, 1931 
PURIFICATION OF HYDROCARBON 
OILS 
Carbon P. Dubbs 
Application filed June 29, 1925 
3 Claims 


2. A step in the process of refining 
cracked products of hydrocarbon oil which 
consists in subjecting said products to the 
action of calcium hydroxyhydrosulphide. 


1,791,566 
Patented Feb. 10, 1931 
PROCESS AND APPARATUS FOR 
TREATING HYDROCARBONS 
Lester Kirschbraun 
Application filed Sept. 1, 1920 
9 Claims 
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3. In the art of converting heavy into 
lighter oils, wherein an advancing stream 
of oil is heated to a cracking temperature 


.and then transferred to a reaction zone, 
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the improvement consisting in controlling 
the temperature imparted to the oil stream 
being heated responsive to variations in 
the thermal condition of the oil stream as 
it is transferred to the enlarged zone to 
maintain said stream as it is transferred 
to the reaction zone at a substantially uni- 
form predetermined temperature. 


1,791,617 
Patented Feb. 10, 1931 
APPARATUS FOR CRACKING OIL 
Gustav Egloff and Harry P. Benner 
Application filed April 25, 1921 
1 Claim 


the 


In an apparatus for cracking oil, 
combination with a furnace, of a cracking 
coil disposed therein through which oil is 


passed in a single passage to be subjected 
to a cracking temperature, an enlarged 
horizontal vapor chamber separated from 
said coil, of valve controlled means for 
passing heated oil in liquid phase from 
said coil into either of the opposite ex- 
tremities of said horizontal vapor chamber, 
means for increasing the velocity of the 
oil as it reaches points near the entrances 
to said vapor chamber, a condenser in 
communication with the vapor chamber, 
and means for maintaining a superatmos- 
pheric pressure on the oil undergoing 
treatment. 


1,791,618 
Patented Feb. 10, 1931 
PROCESS FOR CONVERTING 
HYDROCARBON OIL 
Gustav Egloff and Jacque C. Morrell 
Application filed Feb. 18, 1922 
1 Claim 
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A process for converting hydrocarbon 
oil, consisting in raising the oil to a crack- 
ing temperature in a heating zone, in per- 
mitting vaporization of the heated oil, in 
subjecting vapors evolved from the oil to 
dephlegmation, in subjecting the dephleg- 
mated vapors to a catalytic treatment, in 
condensing the treated vapors and collect- 
ing the resulting distillate together with 
the uncondensed gases, in scrubbing the 
uncondensed gases, in then passing such 
gases through a desulphurizer and in 
finally admitting the desulphurized gases 
to a flowing stream of dephlegmated va- 
pors prior to the subjection of the dephleg- 
mated vapors to said catalytic treatment. 


1,791,622 
Patented Feb. 10, 1931 
PROCESS FOR CONVERTING 
PETROLEUM OIL 
William R. Howard 
Application filed March 4, 1927 
4 Claims 
1. A process of hydrocarbon oil conver- 
sion which consists in maintaining a body 
of oil at a cracking temperature under 
superatmospheric pressure in a zone of 
vapor evolution, taking off vapors there- 
from and subjecting them to primary reflux 
condensation, and returning the reflux con- 
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densate to the zone of vapor evolution 
wherein it is heated to the temperature 
prevailing therein, out of physical contact 
with the constituents therein, and vapors 
are evolved from the reflux condensate, 


¥ 


combining the vapors uncondensed by said 


reflux condensation with the vapors 
evolved from the returned reflux conden- 
sate and subjecting the combined vapors 
to secondary dephlegmation and condensa- 
tion as the product of the process. 


1,793,443 
Patented Feb. 17, 1931 
PROCESS FOR TREATING PETROLEUM 
OILS 
Lyman C. Huff 
Application filed Feb. 25, 1929 
Ss 
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4. In oil cracking processes of the char- 
acter in which the oil is heated while flow- 
ing in a stream of restricted cross-section 
through a heating zone, thence introduced 
to a reaction chamber from which vapors 
and unvaporized oil are separately removed 
and return of the latter to said zone pre- 
vented, the vapors subjected to partial 
condensation to separate heavier constitu- 
ents therefrom to be subjected to further 
cracking, the improvement which com- 
prises preventing any accumulation of un- 
vaporized liquid oil in the reaction zone by 
continuously and rapidly withdrawing the 
non-vaporous liquid from the reaction 
zone, and maintaining substantial super- 
atmospheric pressure on the oil in said 
heating zone and reaction chamber. 


1,798,338 
Patented March 31, 1931 
APPARATUS FOR TREATING 
HYDROCARBON OILS 
Edward E. Stewart 
Application filed Nov. 6, 1926 
7 Claims 


1. In apparatus of the character de- 
scribed, a charging still, a vaporizer, a line 
from the charging still having an inlet to 
the vaporizer adjacent the upper end 
thereof, a cracking still, a cracking unit 
in receiving relation to the cracking still, 
a secondary separator in receiving rela- 
tion to the cracking unit, means for with- 
drawing condensates from the secondary 
separator, means for delivering vapor from 
the secondary separator to the vaporizer 
below said inlet from the charging still, a 
primary separator having a liquid outlet 
near its lower end, a vapor line leading 
from the vaporizer above said inlet and 
delivering to the primary separator, a con- 
denser in receiving relation to the primary 
separator, means for delivering liquid from 
the vaporizer to the lower end portion of 
the primary separator, and means con- 
nected with said outlet for delivering 
liquid from the primary separator to the 
cracking still. 


1,799,218 
Patented April 7, 1931 
HYDROCARBON-OIL CONVERSION 
Carbon P. Dubbs 
Application filed July 30, 1927 
1 Claim 


A process for cracking hydrocarbon oil 
comprising introducing the fresh untreated 


ms 
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oil to one end of a series of externally un- 
heated zones, causing the oil to pass suc- 
cessively through said series of unheated 
zones, maintaining progressively higher 
pressure on the succeeding zones of the 
series, taking off unvaporized oil from the 
last of the zones of the series, subjecting 
such oil to cracking conditions of tem- 
perature and pressure and supplying there- 
to substantially all the heat for the process 
exteriorly of said zone, removing heavier 
constituents therefrom, introducing the 
heated products of conversion from which 
the heavier constituents have been re- 
moved to the zone of the series from which 
said unvaporized oil is taken off, causing 
vapors released from the oil to move 
through said series of zones countercur- 
rent to the movement of the untreated oil 
therethrough, effecting a physical com- 
mingling of the vapors and oil in each of 
said zones and removing from the zone of 
the series to which the fresh oil is supplied 
such vapors as have escaped condensation, 
subjecting the same to a final condensa- 
tion, and collecting the resulting distillate 
as the ultimate product of the process. 


1,799,231 
Patented April 7, 1931 
HYDROCARBON-OIL TREATMENT 
Jacob Benjamin Heid 
Application filed April 25, 1927 
4 Claims 


1. A method which comprises introduc- 
ing heated hydrocarbon oil into the portion 
of an enlarged chamber where vapor sep- 
aration takes place, causing the unvapo- 
rized portion of the oil to have a back and 
forth cascading descent therein whereby 
the oil is broken up and vapors evolve, 
collecting unvaporized portions of the oil 
in a substantial body in the lower portion 
of the chamber, and accelerating the ascent 
of the released vapors by causing same to 
ascend through passages of successively 
increased cross-sectional area. 


1,799,234 
Patented April 7, 1931 
LINING FOR METAL PARTS OF 
OIL-CRACKING APPARATUS 
Lyman C. Huff 
Application filed April 21, 1926 
2 Claims 
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1. In combination with the walls of 
metal elements of an oil cracking ap- 
paratus, a metal lining therefor, compris- 
ing a plurality of separate sections each 
anchored to the wall of the metal element 
at a central point of the section, whereby 
the sections expand from their centrally 
anchored points and expansion folds 
formed from a different metal interposed 
between and at all sides of said sections. 


1,799,413 
Patented April 7, 1931 
APPARATUS FOR PRODUCING LOWER- 
BOILING-POINT HYDROCARBONS 
Carbon P. Dubbs 
Application filed March 11, 1918 
15 Claims 
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5. 
scribed, the combination with a means for 


In an apparatus of the character de- 
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passing the oil through a heating zone, of 
inclined vaporizing means connected there- 
to, collecting means connected to the 
vaporizing means adapted to permit the 
settling of the cracked oil therein, means 
for drawing off the residual product, means 
for returning the lighter ends to the heat- 
ing means for retreatment, and means for 
controlling the relative temperatures of 
the heating and vaporizing zones. ; 


1,799,431 
Patented April 7, 1931 
REFINING AND PURIFICATION OF 
HYDROCARBON OILS 
Jacque C. Morrell 
Application filed March 25, 1926 
3 Claims 


1. A step in a method of purifying and 
refining hydrocarbon oils, comprising sub- 
jecting the oil to heat in the presence 
simultaneously of added metal and glacial 
acetic acid to convert the refractory sul- 
phur compounds in the oil. 


1,799,530 
Patented April 7, 1931 
PROCESS FOR CRACKING OIL 
Robert T. Pollock 
Application filed Nov. 24, 1920 
3 Claims 


N 


1. A process for cracking oils, consist- 
ing in passing the oil through a heating 
zone and thence to an expansion chamber, 
taking the vapors from the expansion 
chamber and subjecting them to a reflux 
condensation in a dephlegmator, in cooling 
the vapors in the dephlegmator -by a regu- 
latable supply of cool liquid, in leading 
vapors from the dephlegmator to a con- 
denser, in supplying raw oil to the con- 
denser to condense the vapors and pre- 
heat the raw oil, and in mixing the pre- 
heated raw oil with the reflux condensate 
from the dephlegmator and leading the 
mixture free from unvaporized residue un- 
der pump pressure to the heating zone, 
maintaining a pressure substantially above 
atmospheric on the heating zone and sub- 
stantially less pressure on the expansion 
chamber, dephlegmator and condenser. 


1,800,822 
Patented April 14, 1931 
PRODUCTION OF MOTOR FUEL 
Gustav Egloff 
Application filed March 17, 1926 
7 Claims 


3. A motor fuel characterized by its 
antiknock properties comprising a _ pres- 
sure distillate produced by cracking low 
temperature coal tar blended with gasoline 
obtained from petroleum. 


1,800,823 
Patented April 14, 1931 
PROCESS OF TREATING PETROLEUM 
PRODUCTS 
Gustav Egloff 
Application filed March 24, 1927 
1 Claim 


A process of separating and recovering 
the acid and oil from sludge acid after 
separation from acid treated oil, consisting 
in subjecting the sludge acid free from ex- 
traneous water to the action of a centrifuge 
whereby the oil and acid are separated and 
then separately drawn off and collected. 


1,800,833 
Patented April 14, 1931 
METHOD AND MEANS FOR COOLING 
PACKING OF HOT-OIL PUMPS 
Lyman C. Huff 
Application filed Aug. 20, 1925 
13 Claims 


1. A device of the character described, 
comprising, a piston chamber having inlet 
and discharge openings, a piston and piston 
rod adapted to reciprocate in the piston 
chamber, a cooling chamber adjacent the 
piston chamber in which the piston rod 
moves, an inlet for introducing cooling 
liquid under pressure to the cooling cham- 
ber, an outlet from said cooling chamber 
and automatically operated means for 
maintaining the outlet open during the 
forward stroke of the piston and for main- 
taining the outlet closed during the return 
stroke. 
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1,803,956 
Patented May 5, 1931 
PROCESS AND APPARATUS FOR 
VAPOR FRACTIONATION 
Donald J. Bergman 
Application filed April 22, 1927 
5 Claims 
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1. A process of vapor dephlegmation, 
which comprises introducing vapors into a 
confined zone in a dephlegmating column, 
jetting cooling liquid downwardly through 
said zone in a multiplicity of streams with 
sufficient force that the vapors are en- 
trained therein and passed therewith to a 
separating zone wherein vapor and liquid 
separate, withdrawing the vapors from said 
separating zone and passing same out of 
contact with the liquid descending through 
the first mentioned zone and discharging 
said vapors into a second confined zone 
above the first mentioned zone where en- 
trainment and subsequent separation again 
takes place, repeating these operations 
throughout the height of the dephlegmat- 
ing column, withdrawing from an upper 
portion of same those vapors which escape 
condensation, and withdrawing from a 
lower portion of same the liquid. 


1,803,962 
Patented May 5, 1931 
PROCESS FOR CONVERTING HYDRO- 
CARBON OILS 
Carbon P. Dubbs 
Application filed June 1, 1925 
1 Claim 


A continuous process for cracking hydro- 
carbon oil, consisting in heating the oil 
to a cracking temperature in a heating 
zone, in delivering the highly heated oil to 
an enlarged vapor chamber, wherein sub- 
stantial conversion occurs, in maintaining 
the oil in said vapor chamber at a tem- 
perature such that the oil constituents 


separate into vapors representing at least 
80 per cent of the oil charged to the heat- 
ing zone and a liquid residue by circulating 
controlled quantities of combustion gases 
from the heating zone about said vapor 


chamber, in subjecting such vapors to re- 
flux condensation, in returning the reflux 
condensate to the heating zone for further 
treatment, and in maintaining a superat- 
mospheric pressure on the oil undergoing 
treatment in the process. 


1,803,963 
Patented May 5, 1931 
PROCESS OF CRACKING PETROLEUM 
Gustav Egloff 
Application filed Dec. 21, 1925 
3 Claims 


DE 


1. A process for cracking hydrocarbon 
oil, comprising initially subjecting charg- 
ing oil to given cracking conditions of 
temperature and pressure, permitting the 
heated oil to undergo conversion in an 
enlarged zone, subjecting vapors evolved 
from the initially treated oil to dephlegma- 
tion, whereby a substantial quantity of re- 
flux condensate is formed, separately and 
independently subjecting oil unvaporized 
by said initial cracking conditions and the 
reflux condensate formed as a result of 
said dephlegmation to further cracking 
conditions of temperature and pressure, 
such as will effect further conversion 
thereof and commingling the vapors re- 
leased from said unvaporized oil and said 
reflux condensate as a result of said sep- 
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arate independent treatments with the va- 
pors evolved from the charging oil as a 
result of said initial treatment. 


1,803,964 
Patented May 5, 1931 
PROCESS OF DESULPHURIZING 
CRACKED HYDROCARBONS 
Gustav Egloff 
Application filed June 26, 1926 
1 Claim 
The method of treating dephlegmated 
cracked hydrocarbon oil vapors as they 
leave the dephlegmator of an oil cracking 
apparatus, which consists in subjecting the 
hot vapors to the action of ozone in the 
presence of a silent electric discharge. 


1,803,969 
Patented May 5, 1931 
PROCESS FOR CLEANING 
DEPHLEGMATORS 
Lyman C. Huff 
Application filed April 13, 1925 
3 Claims 


3. A process for removing solid and 
semi-solid residual-like accumulations from 
the vertically spaced pans of a dephleg- 
mating column employed in the distillation 
of the hydrocarbon oil, comprising dis- 
charging an independent stream of a 
cleansing fluid into each separate pan un- 
der pressure, causing said streams to con- 
tact with each pan in the dephlegmating 
column, and withdrawing the cleansing 
fluid and removed residual deposits from 
the dephlegmating column. 


1,804,028 
Patented May 5, 1931 
APPARATUS FOR CRACKING OILS 
Robert T. Pollock 
Application filed March 14, 1921 
2 Claims 


1. An apparatus for cracking oil, com- 


prising a conversion chamber and a de- 
phlegmator, connecting means between the 
conversion chamber and the dephlegmator, 
said means consisting of a vapor line 
inclined from 


downwardly the point of 


connection to the said conversion chamber 
to the point of connection to said dephleg- 
mator, and a helical baffling means ar- 
ranged in said vapor line to form a cir- 
cuitous path for the vapors passing there- 
through. 


1,804,553 
Patented May 12, 1931 
APPARATUS FOR FRACTIONATION OF 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed Jan. 14, 1926 
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1. Apparatus for rectifying hydrocar- 
bon oil vapors, comprising in combination 
a vertical cylindrical shell, means near the 
bottom thereof for admitting vapors to be 
rectified, means near the top thereof for 
withdrawing uncondensed vapors and 
gases, means also near the top thereof for 
discharging a cooling liquid into said shell, 
a baffle in said shell comprising a thin strip 
of metal of corrugated cross section, a cen- 
tral vertical core rod for supporting said 


baffle, the inner edge of said baffle being 
wrapped or wound around said core rod 
forming a series of spaced convolutions, 
the spacing of said convolutions being de- 
creased toward the top of said rod, and the 
strip extending radially from said rod at 


all points of contact therewith, the outer 
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edge of said strip being in contact with 
said shell, the corrugations of said strip 
being parallel and concentric and extend- 
ing substantially the full length of said 
strip. 


1,804,554 
Patented May 12, 1931 
METHOD AND APPARATUS FOR 
FRACTIONATION OF HYDROCARBONS 


Carbon P. Dubbs 
Application filed Nov. 12, 1926 
3 Claims 


1. An apparatus for rectifying hydro- 
carbon oil vapors comprising an elongated 
vertical shell, a vapor inlet adjacent the 
lower portion of said shell, a vapor outlet 
adjacent the upper portion of said shell, a 
continuous helical baffle within said shell, 
radial corrugations in said baffle, and per- 
forations in the crests of said corrugations. 


1,805,614 
Patented May 19, 1931 
APPARATUS FOR CRACKING OIL 
Gustav Kgloff and Harry P. Benner 
Application filed March 28, 1921 
1 Claim 


An apparatus for treating oil, compris- 
ing a heating coil located in a furnace and 
an expansion chamber located outside of 
the furnace with which said coil communi- 
cates, a dephlegmator connected to said 
expansion chamber, means for condensing 
and collecting the vapors issuing from the 
dephlegmator; a raw oil supply tank, a 
charging line leading from said tank to 
said coil, a pump interposed in said charg- 
ing line, a connection between the expan- 


sion chamber and said supply tank, a 


connection between said charging line and 
said expansion chamber, valves interposed 
in said connections permitting the coil to 


be shunted to provide for a local circula- 
tion of the oil from the supply tank 
through the expansion chamber to cool 
said expansion chamber. 


1,805,615 
Patented May 19, 1931 
PROCESS FOR CRACKING HYDRO- 
CARBON PRODUCTS 
Gustav Egloff and Harry P. Benner 
Application filed April 25, 1921 
1 Claim 


A process for cracking wax oil, consist- 
ing in introducing a body of oil to a still, 
in maintaining said oil while undergoing 
distillation in the still under a gradually 
decreasing self imposed vapor pressure 
ranging from a maximum of at least 350 
pounds per square inch, and in increasing 
the temperature substantially as the pres- 
sure on the oil is decreased. 


1,805,616 
Patented May 19, 1931 
PROCESS OF TREATING 
OILS 
Gustav Egloff and Jacque C. Morrell 
Application filed March 4, 1922 
3 Claims 
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1. 
bon oils, consisting in subjecting the oil to 
a cracking temperature, in transferring the 
heated oil to a reaction zone, in injecting 
into the oil in said reaction zone a mixture ~ 
of sulphur dioxide and steam, in condens- 
ing the vapors evolved from the oil and in 


A process for converting hydrocar- 
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maintaining a regulated pressure upon the 
oil during treatment. 


1,805,628 
Patented May 19, 1931 
PROCESS AND APPARATUS FOR 
CRACKING OTL 
Lester Kirschbraun 
Application filed Aug. 21, 1922 
2 Claims 
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2. <A process for converting high boiling 
point hydrocarbon oils into a lower boiling 
point product, consisting in initially sub- 
jecting the oil to cracking conditions of 
temperature and pressure in a _ heating 
zone, in thereafter collecting the oil in a 
plurality of separated pools in an enlarged 
reaction zone, in maintaining successively 
lower pressures on-said pools, in admitting 
the hot oil from the heating zone to the 
pool maintained under the highest pres- 
sure, in causing the vaporous constituents 
evolved from the oil in each pool, except 
the last, to percolate through the body of 
oil in the next succeeding pool, in taking 
off vapors for dephlegmation from the last 
of said successive pools, and in preventing 
the return of unvaporized residual oil from 
said pools to said heating zone. 


1,806,060 
Patented May 19, 1931 
APPARATUS FOR CONVERTING 


PETROLEUM OIL 
William R. Howard 
Application filed Dec. 27, 1921 
5 Claims 


1. In an apparatus for converting hy- 
drocarbon oils, the combination with a 


main still, a reflux still therein, of de- 
phlegmating and condensing means con- 
nected to the main still by a vapor line, 
means for causing the vapors evolved in 
the main still to pass through the oil body 
prior to their introduction to the vapor 
line, and means for returning condensate 
from the vapor line to said reflux still 
disposed within the main still, a separate 
still for retreating the returned reflux 
condensate delivered thereto from _ the 
reflux still, means for continuously supply- 
ing oil to the still, and means for retaining 
a vapor pressure upon the system. 


1,806,063 
Patented May 19, 1931 
PROCESS AND APPARATUS FOR 
HYDROCARBON OIL CONVERSION 
Lyman C. Huff 
Application filed Jan. 21, 1926 
5 Claims 


1. In a process for the pyrogenetic con- 
version of hydrocarbon oils from higher 
boiling point oils to lower boiling point 
products, the improvement in the step of 
heating the oil to a cracking temperature 
which comprises forcing the oil under 
mechanically applied pressure through an 
elongated, substantially horizontal passage- 
way, introducing extraneous combustible 
fluid at spaced intervals along said pas- 
sageway, and effecting combustion of said 
fluid submerged in the oil undergoing 
treatment. 


1,806,089 
Patented May 19, 1931 
DEPHLEGMATOR 
Jean Delattre Seguy 
Application filed June 21, 1926 
7 Claims 


1. A dephlegmator consisting of a cas- 
ing, a plurality of spaced foraminated 
plates mounted therein, open ended vapor 
pipes extending from one side of each 
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plate, and open ended liquid pipes extend- 
ing from the opposite side of each plate, 
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stantial alignment with the liquid pipes of 
the next highest plate, and means for pre- 
venting the vapors passing through the 
liquid pipes. 


1,806,090 
Patented May 19, 1931 
DEPHLEGMATOR 
Jean Delattre Seguy 
Application filed Dec. 9, 1926 
5 Claims 


1. In a dephlegmator, the combination 
with a casing, of a plurality of spaced apart 
superimposed plates mounted therein, each 
of said plates having upwardly projecting 
open ended pipes, cap members mounted 
thereabove and spaced therefrom, said caps 
comprising an imperforate plate and 
flanges projecting above and below said 
imperforate plate to accumulate liquid 
pools above the plate and impart a down- 
ward movement of the vapors as they pass 
out of the open ended pipes. 


1,806,282 
Patented May 19, 1931 
APPARATUS FOR TREATING 
PETROLEUM 
Carbon P. Dubbs 
Application filed Sept. 6, 1921 
2 Claims 


In an oil cracking apparatus, the 


combination with a plurality of vertical 
tubes arranged in a cylindrical formation 
between an upper drum and a plurality of 
lower drums, said tubes extending through 
a furnace, of a dividing wall in said fur- 
nace for directing heating gases longi- 
tudinally of the tubes, a vapor outlet 
connected to said upper drum, and a de- 
phlegmator connected to the vapor outlet 


pipe from said upper drum, means for 
introducing raw oil to said dephlegmator, 
means for passing mixed raw oil and reflux 
condensate from said dephlegmator to one 
of said lower drums, means for withdraw- 
ing residue from another of said lower 
drums, condensing and collecting means 
connected with said dephlegmator, and 
means for maintaining a regulated pres- 
sure on the system. 


1,806,283 
Patented May 19, 1931 
PROCESS FOR CONVERTING 
PETROLEUM OIL 
Carbon P. Dubbs 
Application filed Feb. 8, 1922 
4 Claims 
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se 
ing in initially passing a stream of charg-: 
ing oil through that portion of a furnace 
maintained at the lowest temperature, to 
heat such oil sufficiently to cause vaporiza- 
tion of the lighter constituents and any 


A process of oil conversion, consist- 


water contained in the oil, in collecting 
the heated liquid oil in a body, from which 
body the vaporized light constituents and 
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water are removed, to be isolated from 
the process, in simultaneously passing a 
second stream of oil through that portion 
of the furnace maintained at the highest 
temperature, wherein said second stream 
of oil is raised to a conversion temperature, 
in passing vapors evolved from oil heated 
in said second stream to a dephlegmator, 
in introducing heated liquid oil from said 
body to said dephlegmator, to act as a 
dephlegmating medium for the vapors 
therein, in taking off dephlegmated vapors 
from said dephlegmator for condensation 
and collection and in withdrawing unva- 
porized charging oil and reflux condensate 
from said dephlegmator, to form the 
charging oil for said second stream, and 
in maintaining a superatmospheric pres- 
sure on the oil undergoing conversion. 


1,806,284 
Patented May 19, 1931 
PROCESS AND APPARATUS FOR 
CONVERTING HEAVY INTO LIGHTER 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed May 2, 1923 

2 Claims 
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1. A continuous process for cracking 
hydrocarbon oil, consisting in passing the 
oil in a confined stream through a heating 
zone wherein the oil is subjected to a 
conversion temperature, in discharging the 
heated oil into an elongated vaporizing 
zone, in discharging vapors progressively 
from said vaporizing zone as the oil passes 
therethrough, in combining the progres- 
sively withdrawn vapors, in subjecting 
them to a dephlegmating action, in return- 
ing the reflux condensate under a mechani- 
cal pressure to the heating zone for re-treat:- 
ment, in continuously withdrawing unva- 
porized residual oil from said vaporizing 
zone to be isolated from the system, in 
normally maintaining a uniform regulated 


superatmospheric pressure on the oil 
throughout the process and in maintaining 
constant the pressure on the oil in the 
heating zone in the event of a temporary 
decrease in pressure on the oil in the 
remaining zones of the process. 


1,806,616 
Patented May 26, 1931 
PROCESS FOR PRODUCING LOW 
BOILING POINT HYDROCARBONS 
Carbon P. Dubbs 
Application filed Sept. 6, 1921 
1 Claim 
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A process of converting heavy into 
lighter hydrocarbons, consisting in pump- 
ing oil first through a heating coil and to 
a separating chamber, then taking off the 
vapors from said chamber and passing 
them to a vapor chamber, passing the un- 
vaporized oil through a second heating coil 
to the said vapor chamber, taking off va- 
pors from the vapor chamber and condens- 
ing them and returning the unvaporized 
oil from the said vapor chamber to the 
first coil, the oil being maintained under 
pressure of the generated vapors during 
treatment. 


1,806,618 
Patented May 26, 1931 
PROCESS OF CRACKING PETROLEUM 
OIL 
Gustav Egloff 
Application filed Dec. 10, 1920 
1 Claim 


A process of cracking petroleum oil 
wherein hydrocarbon chlorides are formed 
consisting in continuously passing a stream 
of oil through a cracking coil disposed 
within a furnace, in subjecting said oil 
while in the furnace to a cracking tempera- 
ture while maintained under a superatmos- 
pheric pressure, in introducing said oil to 
an expansion chamber where vaporization 
occurs, in condensing the vapors and col- 
lecting the condensate and gases in a 
receiver, and in continuously admitting to 
the stream of oil passing to said cracking 
coil incondensable gases from said receiver 
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mixed with hydrogen chloride for passage 
through said cracking coil. 


1,806,619 
Patented May 26, 1931 
APPARATUS FOR TREATING 
HYDROCARBON OIL 
Gustav Egloff and Harry P. Benner 
_ Application filed Sept. 1, 1920 
1 Claim 


An apparatus for cracking hydrocarbon 
oil, comprising a furnace, a plurality of 
parallel tubes disposed within said furnace, 
a common header connected to the inlet 
ends of said tubes, an enlarged chamber 
connected to the outlet of said tubes, a 
second enlarged chamber disposed outside 
of said furnace, to which vapors from said 
first enlarged chamber pass, a dephleg- 
mator, means for delivering vapors from 
said second enlarged chamber to said de- 
phlegmator, said means serving also for 
returning reflux condensate from said de- 
phlegmator to said second enlarged cham- 
ber, means for passing reflux condensate 
from said second enlarged chamber to said 
header, and means for taking off vapors 
from said dephlegmator for condensation 
and collection. 


1,810,048 
Patented June 16, 1931 
ART OF CRACKING HYDROCARBONS 
Eugene C. Herthel 
Application filed March 7, 1929 

11 Claims 
1. In a combined vapor phase cracking 
and coking operation, the improvement 
which comprises subjecting oil stock hav- 
ing a carbon residue content as determined 
by the U. G. I. gas oil distillation test not 


exceeding about 0.3% to a vapor phase 
cracking operation, subjecting a liquid oil 
mixture to a coking operation in which 
said oil mixture is coked by direct heat 
exchange with the hot vapor mixture from 
the vapor phase cracking operation, dis- 
charging the hot vapor mixture from the 
coking operation into and beneath the sur- 
face of a liquid body of oil maintained in 
the lower end of a baffied tower subjecting 
the vapors to a refluxing operation in said 
baffled tower, introducing the raw oil 
stock to be coked into the lower end of 
the baffled tower to mingle with said liquid 
body of oil therein and supplying the re- 


sulting composite oil mixture from said 
liquid body of oil including condensate 
formed in said refluxing operation to the 
coking operation, subjecting the vapors 
escaping from the upper end of the baffled 
tower to a fractionating operation, dis- 
charging vapors escaping from the frac- 
tionating operation to a condenser and 
condensing a distillate product therein, 
introducing condensate separated from the 
vapors in the fractionating operation into 
the upper end of the baffled tower as a 
refluxing medium, and supplying con- 
densate separated from the vapors in the 
fractionating operation to the vapor phase 
cracking operation. 


1,810,648 
Patented June 16, 1931 
APPARATUS FOR CATALYTICALLY 
TREATING HYDROCARBON OIL 
Gustav Egloff 
Application filed Aug. 16, 1922 
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An apparatus for catalytically treating 


hydrocarbon oils in combination with a 
still, of cooling means positioned within 
the vapor space of the still, means for 
charging oil and means for charging cata- 
lytic material to the still, means for remov- 
ing precipitated catalyst from the cooling 
means, and means for condensing the 
vaporous constituent. 


1,810,673 
Patented June 16, 1931L 
HYDROCARBON OIL CONVERSION 
Jacque C. Morrell and Warren F.. Faragher 
Application filed Feb. 1, 1929 


1. A hydrocarbon oil cracking process 
which comprises subjecting the oil to 
cracking conditions of temperature and 
superatmospheric pressure in a heating 
zone, subsequently reducing the pressure 
on the hot oil in a flashing zone to effect 
vaporization thereof, dephlegmating the 
evolved vapors thereby forming reflux con- 
densate, combining a portion of said reflux 
condensate with the oil being subjected to 
cracking conditions in said heating zone, 
passing another portion of said reflux con- 
densate to a second heating zone inde- 
pendent of the first mentioned heating zone 
and there subjecting the same to cracking 
conditions of temperature and pressure, 
and discharging the heated reflux conden- 
sate from said second heating zone directly 
into said flashing zone. 


1,810,700 
Patented June 16, 1931 
APPARATUS AND PROCESS FOR 
TREATING HYDROCARBONS 
Gustav Egloff 
Application filed Dec. 4, 1919 
6 Claims 
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1. A process for treating hydrocarbons 
consisting in subjecting the oil in a tube 
and vapor chamber still to heat to crack 
the oil, passing the vapors into a dephleg- 
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mator, returning heavier reflux conaen- 
sates to that part of the still where the 
highest temperature prevails, the lighter 
refluxes to the vapor chamber and passing 
the lighter vapors to a water condenser 
and receiver for condensation and collec- 
tion, maintaining a vapor pressure upon 
the oil during distillation and condensa- 
tion. 


1,810,738 
Patented June 16, 1931 
GAS PRODUCER 
Arthur P. Van Heeden 
Application filed Oct. 19, 1927 
3 Claims 
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1. In a gas producer, a gasifying cham- 
ber and means for supplying fuel thereto, 
an inverted metallic cap member disposed 
within said gasifying chamber, a steam 
inlet pipe extending through said gasifying 
chamber into said cap member and ter- 
minating adjacent the upper portion of the 
latter whereby steam introduced through 
said inlet pipe is caused to travel down- 
wardly through said cap member in con- 
tact with the walls thereof, a steam outlet 
at the lower portion of said cap member 
whereby the steam is discharged from the 
cap member into said gasifying chamber, 
and an air inlet pipe terminating directly 
in said gasifying chamber outside of said 
cap member and independent’ thereof 
whereby air may be introduced directly 
into said gasifying chamber independently 
of the steam introduced to said cap mem- 
ber. 


1,811,308 
Patented June 23, 1931 
PROCESS AND APPARATUS FOR 
PRODUCING LOW BOILING POINT 
HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed May 5, 1923 
4 Claims 


2. A process for producing low boiling 
point hydrocarbon oils, consisting in crack- 
ing the oil in heating and reaction zones, 
dephlegmating the oil vapors by intimately 
intermingling them with the incoming raw 
oil in a plurality of pools, separately con- 
trolling the condensation in the dephleg- 
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mating stage by increasing the temperature 
of the oil in the respective pools by local 
extraneous circulations from said pools 
through heating means and back to the 
respective pools. 


1,811,309 
Patented June 23, 1931 
PROCESS AND APPARATUS FOR 
PRODUCING LOW BOILING POINT 
HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed March 21, 1930 
5 Claims 


far on. 
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1. In the art of fractional distillation of 
petroleum, the process which comprises 
passing vapors upwardly through a plural- 
ity of fractionating zones at different 
levels, passing reflux liquid downwardly in 
a continuous stream through said zones 
countercurrent to and in contact with said 
vapors, withdrawing liquid from one of 
said zones and cooling it, and returning 
liquid so cooled to a zone at last as high 
as the zone from which it was withdrawn. 


1,811,617 
Patented June 23, 1931 
PROCESS FOR TREATING PETROLEUM 
OIL 
Carbon P. Dubbs 
Application filed July 31, 1922 

5 Claims 
1. A process for treating petroleum oil 
consisting in raising the oil to a conversion 
temperature in a cracking zone, passing the 


oil through successive vapor chambers in 
maintaining a superatmospheric pressure 
on the oil in said chambers, withdrawing 
the evolved vapors therefrom and subject- 
ing them to a dephlegmating action, con- 
densing the dephlegmated vapors and re- 


cycling the unvaporized oil from selected 
vapor chambers to the cracking zone for 
retreatment, and withdrawing the unva- 
porized oil from the remaining vapor 
chambers from the system without return- 
ing the same to said cracking coil for 
further cracking. 


1,811,621 
Patented June 23, 1931 
APPARATUS FOR HYDROCARBON 
OIL CONVERSION 
Oscar H. Fairchild 
Application filed Oct. 10, 1927 
8 Claims 
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carbon oil vapors, comprising in combina- 
tion, a furnace and connected sections of 
tubing forming a continuous passageway 
mounted therein, said sections being con- 
structed of carborundum. 


An apparatus for cracking hydro- 
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1,811,627 
Patented June 23, 1931 
FRACTIONATING COLUMN 
Jacob Benjamin Heid 
Application filed Jan. 31, 1927 
4 Claims 


Han 


A dephlegmator comprising a shell 
having a vapor inlet and outlet and a liquid 
outlet, a plurality of vertically disposed 
layers of inverted V-shaped baffle elements 


1 


within said shell, the elements of each 
layer being spaced to provide passages 
therebetween and the elements in one layer 
being arranged transversely with respect to 
the elements in the adjacent layer, and 
liquid overflow members positioned in said 
passages. 


1,811,642 
Patented June 23, 1931 
PROCESS FOR CONVERTING 
HYDROCARBON OILS 
Jacque C. Morrell and Harry P. Benner 
Application filed April 21, 19238 
7 Claims 


ee 
oils, consisting in raising the oil to a crack- 


A process for cracking hydrocarbon 


ing temperature in a heating zone, in 
passing the heated oil to an enlarged zone, 
wherein substantial vaporization occurs, in 
passing the vapors thence to a primary 
dephlegmating zone, in passing uncon- 
densed vapors from said primary dephleg- 


mating zone to a secondary dephlegmating 
zone, in withdrawing reflux condensate 
from said primary dephlegmating zone, in 
introducing portions of such withdrawn 
reflux condensate to said secondary de- 
phlegmating zone, to act as a dephlegmat- 
ing medium for the vapors therein, in re- 
turning reflux condensate from said sec- 
ondary dephlegmating zone to said heating 
zone without again admitting any portion 
thereof to either of said dephlegmating 
zones, in condensing the vapors issuing 
from said secondary zone, and in maintain- 
ing superatmospheric pressure on the oil 
undergoing conversion and the vapors in 
both said primary dephlegmating zone [ 
and secondary dephlegmating zone. 1 7 (1) 


1,812,217 
Patented June 30, 1931 
PROCESS AND APPARATUS FOR 
HEATING PETROLEUM OIL 
Alfred Oberle 
Application filed April 19, 1923 
5 Claims 
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1,811,646 
Patented June 23, 1931 
HYDROCARBON OIL TREATMENT 
Daniel Pyzel 
Application filed June 29, 1927 


1 Claim 4. An oil cracking process which com- 

= ; prises preheating the oil in an initial heat- 
ing zone, passing the preheated oil to a 
second heating zone and subjecting the 
same to cracking temperature therein, re- 
moving vapors from said second heating 
zone and subjecting the same to dephleg- 
mation, passing the dephlegmated vapors 
and condensate formed in the dephlegma- 
tion to said initial heating zone, and re- 
moving and condensing vapors from said 
initial heating zone. 
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1,812,261 
Patented June 30, 1931 
DEPHLEGMATING APPARATUS 
Gustav Egloff and Harry P. Benner 
Application filed June 28, 1920 


An improvement in a cracking process 
of the character in which the oil is heated 
to a cracking temperature in a coil and 
thence delivered to a reaction zone wherein 
cracking and substantial vaporization occur 
comprising maintaining a relatively small 
body of liquid oil in the reaction chamber, 
compelling each particle of the liquid oil 
to remain in the reaction chamber for 
substantially the same time period by sup- 
plying the oil to the reaction chamber 
above the small body of oil therein, and 
removing the unvaporized oil from the 


bottom of the reaction chamber, regulating 
the volume of oil contained in the chamber 
relative to the amount flowing there- 
through to control the time period of re- 
tention of each particle of oil in the reac- 
tion chamber and preventing the formation 
of a stagnant oil film about the periphery 
of said oil body by causing the oil at the 
periphery of the body only to have an 
eddy-like circulation. 
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In an apparatus for cracking hydrocar- 
bon oils, a vertically elongated dephleg- 
mator, having a series of baffles therein 
vertically disposed with respect to each 
other, a vapor inlet at the bottom of said 
dephlegmator, a liquid outlet adjacent the 
bottom of said dephlegmator, means for 
preventing liquid from passing out through 
said vapor inlet, a plurality of vertically 
spaced vapor outlet conduits communicat- 


ing with said dephlegmating column inter- 
mediate the baffles therein, independently 
operable valves positioned in said conduits, 
to control the passage of vapors through 
said conduits and permit taking off of the 
vapors through any desired conduit, and 
means for maintaining a superatmospheric 
pressure on the vapors in the dephleg- 
mator. 


1,812,308 
Patented June 30, 1931 
PROCESS OF TREATING 
HYDROCARBON OIL 
Jean D. Seguy 
Application filed Dec. 19, 1928 
2 Claims 


1. A process of cracking hydrocarbon 
oil, comprising subjecting the oil to crack- 
ing temperature under pressure, thereafter 
separating the vapors from non-vaporous 
residue, removing, condensing and collect- 
ing the vapors, removing the liquid residue 
from the cracking zone before it contains 
objectionable amounts of sludge and coke, 
and admixing with said residue a quantity 
of pressure distillate bottoms so controlled 
as to amount and temperature as to cool 
said residue to below cracking tempera- 
ture, thereafter reducing the pressure on 
the mixture of residue and pressure dis- 
tillate bottoms so as to cause partial 
vaporization thereof and additional partial 
cooling. 


1,814,700 
Patented July 14, 1931 
ART OF CRACKING HYDROCARBON 
OILS 
Edward W. Isom 
Application filed April 9, 1927 
5 Claims 


4. An improved method of cracking hy- 
drocarbon oils, which comprises forcing 
oil in a single pass through a heating con- 
duit and heating it to a cracking tempera- 
ture therein, discharging the hot oil from 
the heating conduit into an enlarged cham- 
ber, taking off vapors of the cracked oil 
from the enlarged chamber and subjecting 
these vapors successively to a first and 
second refluxing operation, introducing 
fresh oil containing heavy and intermediate 
constituents into direct contact with the 


94 


vapors in the first refluxing operation, va- 
porizing intermediate constituents from 
the fresh oil in the first refluxing operation 
and condensing heavier vapors therein, 
condensing in the second refluxing opera- 
tion intermediate constituents vaporized 
from the fresh oil in the first refluxing 


operation, supplying admixed reflux con- 
densate and unvaporized fresh oil from the 
first refluxing operation to the enlarged 
chamber, and supplying reflux condensate 
and condensed intermediate fresh oil con- 
stituents from the second refluxing opera- 
tion to the heating conduit. 


1,820,057 
Patented Aug. 25, 1931 
PROCESS FOR CONVERTING 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed June 18, 1931 
12 Claims 


1. The improvement in the art of pres- 
sure distillation of petroleum oils for the 
purpose of producing lighter products by 
pyrogenesis, which consists in maintaining 
a considerable body of said oil under crack- 
ing conditions of temperature and pres- 
sure, continuously withdrawing oil from 
the said body, releasing the pressure from 
the withdrawn oil while the latter is in a 
heated condition, whereby its lighter frac- 
tions will distill off, collecting such lighter 
fractions and returning them to the oil 
body for further cracking therein. 


1,820,125 
Patented Aug. 25, 1931 
PROCESS AND APPARATUS FOR 
TREATING OILS 
Carbon P. Dubbs 
Application filed June 27, 1921 
10 Claims 


1. A continuous process for cracking 
oil, consisting in initially heating and va- 
porizing the oil in separate interconnected 
zones, in maintaining a uniform pressure 
in said zones, in passing the evolved vapors 
through dephlegmators, in condensing the 
dephlegmated vapors and collecting the 
distillate produced in said zones in a single 
reservoir, in continuously passing the un- 
vaporized oil from said zones to a zone of 
reduced pressure to cause further distilla- 
tion thereof, in condensing and collecting 
the vapors released in said latter zone, and 


in returning the distillate produced in said © 


initial and reduced pressure zones to said 
dephlegmators to simultaneously dephleg- 
mate the evolved vapors and re-distill por- 
tions of such distillate. 


1,821,116 
Patented Sept. 1, 1931 
APPARATUS FOR TREATING 
HYDROCARBON VAPORS 
Willis F. Sims and Venus U. Cloer 
Application filed May 7, 1929 
7 Claims 
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iA Apparatus for the treatment of hy- 
drocarbon oils comprising in combination 
an initial heater adapted to retain pressure, 
an expansion chamber or flashpot, means 
for releasing initially heated oils from said 
heater into said expansion chamber or 
flashpot, a still having an open connection 
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to said flashpot adapted to receive the oils 
therefrom and means to heat the oils in 
the vapor phase in said still to cracking 
temperature, cooling and separating means 
connected to receive the cracked vapors, 
and suction means connected so as to create 
and maintain a constant vacuum or sub- 
atmospheric pressure on the oil vapors in 
said cracking still and through its open 
connection with the flashpot on the content 
of said flashpot, together with means to 
receive condensed oils from the cooling and 
separating means, and means to pass the 
same back under pressure to the flashpot 
for retreatment, without passing through 
the initial heater. 


1,821,746 
Patented Sept. 1, 1931 
PROCESS AND APPARATUS FOR 
CRACKING OIL 
Gustav Egloff 
Application filed Dec. 6, 1920 
3 Claims 


1. An apparatus for cracking oil, the 
combination of a furnace provided with 
two superimposed interconnected combus- 
tion chambers, a coil seated in one cham- 
ber for receiving an oil of predetermined 
gravity, a coil seated in the other cham- 
ber for receiving an oil of a different grav- 
ity and an expansion chamber to which 
both coils are connected, a reflux condenser 
connected with the vapor space of the 
expansion chamber, and connections be- 
tween the lower part of the reflux con- 
denser and each of the coils. 


1,821,747 
Patented Sept. 1, 1931 
PROCESS FOR CRACKING OIL 
Gustav Egloff 
Application filed May 9, 1925 

6 Claims 
6. A proeess of oil conversion compris- 
ing maintaining a body of heated hydro- 
carbons in an enlarged zone where sub- 
stantial vaporization occurs, maintaining 
the oil in said zone under a pressure below 
atmospheric, subjecting vapors evolved 
from the oil to reflux condensation to con- 
dense heavier vapors, simultaneously ad- 


vancing independent streams of relatively 
heavier and substantially more refractory 
lighter hydrocarbon oils through a heating 
zone wherein such heavier and lighter oils 
are subjected to respectively relatively 
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lower and higher cracking conditions of 
temperature and superatmospheric pres- 
sure, delivering the separately heated 
streams of relatively heavier and lighter 
hydrocarbons to the body of oil in said 
enlarged zone to be commingled therewith. 


1,821,748 
Patented Sept. 1, 1931 
HYDROCARBON OIL CONVERSION 
Gustav Egloff 
Application filed Dec. 7, 1925 
8 Claims 


1. <A process of hydrocarbon oil conver- 
sion, comprising subjecting charging stock 
to the action of heat and superatmospheric 
pressure to produce substantial vaporiza- 
tion, separating the vaporized portions 
from the unvaporized portions, subjecting 
the vaporized portions to reflux condensa- 
tion, returning the reflux condensate and 
subjecting it to a higher temperature than 
that to which the charging stock is sub- 
jected, in returning the unvaporized resi- 
due and subjecting it to a lower tempera- 
ture than that to which the charging stock 
is subjected, and in introducing the heated 
charging stock, reflux condensate and 
residue into a common expansion zone. 
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1,821,749 
Patented Sept. 1, 1931 
PROCESS OF CRACKING OIL 
Gustav Egloff 
Application filed Dec. 21, 1925 
2 Claims 


1. A process for cracking petroleum oil, 
consisting in independently heating under 
pressure charging stock, and residuum and 
reflux condensate obtained from the crack- 
ing of such charging stock, the various cuts 
above mentioned each being heated sep- 
arately and to different degrees of tempera- 
ture, passing such heated cuts under pres- 
sure to a suitable expansion chamber where 
the temperature is equalized, and drawing 
off vapors therefrom, subjecting them to 
reflux condensing action, and subjecting 
the reflux condensate to the initial heating 
treatment above referred to, likewise draw- 
ing off residuum from the expansion cham- 
ber and subjecting it to the initial heating 
treatment above referred to, and main- 
taining a pressure on the various cuts of 
oil in the initial heating zone. 


1,821,750 
Patented Sept. 1, 1931 
PROCESS OF CRACKING OIL 
Gustav Egloff 
Application filed Dec. 21, 1925 
2 Claims 


——o 


1. A process of cracking petroleum oil, 
consisting in subjecting charging stock, 
residuum and reflux condensate separately 


and independently to such cracking condi- 
tions of temperature and pressure as are 
best suited for the conversion of the par- 
ticular materials, delivering the same to 
a common expansion chamber, where the 
various constituents are intermingled, tak- 
ing off vapors, subjecting them to reflux 
condensation and returning the residuum 
and reflux condensate formed in the 
process to be again subjected to cracking 
conditions of temperature and pressure, 
and maintaining a vacuum on the contents 
of the expansion chamber. 


1,822,924 
Patented Sept. 15, 1931 
PROCESS FOR CONVERTING 
PETROLEUM OIL 
Gustav Egloff 
Application filed June 2, 1927 
19 Claims 
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14. A process for cracking hydrocarbon 
oil, which comprises subjecting the oil to 
cracking conditions of temperature and 
pressure and causing vaporization of part 
of the oil while under such pressure with- 
drawing the residuum and subjecting it to 
flash distillation under reduced pressure, 
and taking the vapors from such flash dis- 
tillation and subjecting them to a gasoline- 
producing vapor phase cracking operation, 
and condensing the resultant gasoline va- 
pors as a product of the process. 


1,825,154 
Patented Sept. 29, 1931 
METALLIC LINING FOR HIGH 
TEMPERATURE VESSELS 
Stephen T. McDermott 
Application filed July 23, 1930 
7 Claims 


1. In combination, a metallic lining for 
vessels subjected to relatively high tem- 
peratures comprising a plurality of panels 
connected at substantially their central 


97 


portions to the inner wall of a vessel, and 
means attached to said inner wall for 


slidably connecting abutting spaced edges 
of adjoining panels. 


1,827,073 
Patented Oct. 13, 1931 
PROCHSS FOR CRACKING PETROLEUM 
OIL. 
Aubrey D. David 
Application filed Feb. 7, 1923 
1 Claim 


A process of treating hydrocarbon oil 
consisting in continuously passing the oil 
through a heating zone wherein it is raised 
to a conversion temperature, in discharg- 
ing the oil into an expansion zone, wherein 
substantial vaporization occurs, in passing 
the vapors issuing from said expansion 
zone to a dephlegmator, in condensing the 
dephlegmated vapors as pressure distillate 
in passing the hot reflux condensate from 
said dephlegmator to a zone of heat inter- 
change through which the incoming raw 
oil is passed, in withdrawing the reflux 
condensate from said zone of heat inter- 
change and in returning it under applied 
pressure to the heating zone for retreat- 
ment, in redistilling the pressure distillate 
and in utilizing the heat of the vapors 
issuing from the dephlegmator to preheat 
the pressure distillate prior to such redis- 
tillation. 


1,827,076 
Patented Oct. 13, 1931 
PROCESS AND APPARATUS FOR 
TREATING HYDROCARBONS 
Carbon P. Dubbs 
Application filed Oct. 30, 1920 
5 Claims 


1. A process for cracking hydrocarbon 
oil, consisting in maintaining a plurality of 
independent bodies of oil at a cracking 
temperature, normally under a uniform 
self - generated superatmospheric vapor 
pressure, in taking off vapors evolved from 
each of said bodies of oil, in subjecting 
such vapors to independent dephlegmation 
and condensation under a uniform super- 
atmospheric gaseous pressure, lower than 
the superatmospheric pressure maintained 
on said independent bodies of oil, and in 
supplying to said oil bodies an extraneous 
uncondensable gas in the event of a de- 
erease in the self-generated vapor pressure 
on said independent bodies of oil, to main- 
tain the pressure conditions on said bodies 
of oil constant. 


1,827,085 
Patented Oct. 13, 1931 
METHOD FOR CLEANING STILLS 
Lyman C. Huff 
Application filed March 23, 1827 
1 Claim 


A method of removing substantially 
solid carbonaceous deposits from the in- 
terior of enlarged chambers employed in 
hydrocarbon oil cracking processes, which 
comprises initially penetrating the mass 
of such material forming a passage having 
an access opening of relatively small cross 
sectional area, and thereafter uniformly 
expanding the diameter of said passage 
beyond the access opening from a mini- 
mum diameter near said access opening to 
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a maximum diameter near the inner end 
of said passage, by taking rotary cuts of 
uniformly increasing diameter as the mass 
is penetrated. 


1,827,106 
Patented Oct. 13, 1931 
VAPOR CHAMBER 
Robert T. Pollock 
Application filed April 11, 1921 
3 Claims 


1. In a vaporizing chamber, the com- 
bination with a plurality of tubes com- 
municating with an open liquid receptacle, 
located at least in part within the upper 
part of said vapor chamber, the part ex- 
terior thereof being closed, means for in- 
troducing the liquid to be vaporized to the 
liquid receptacle, and means for removing 
the vaporized portion from the chamber 
simultaneously with the drawing off of the 
unvaporized portion through the tubes. 


1,827,107 
Patented Oct. 13, 1931 
PROCESS AND APPARATUS FOR 
HYDROCARBON OIL CONVERSION 
Clifton J. Pratt 
Application filed May 13, 1925 
2 Claims 


A method for treating hydrocarbon 
oil which comprises heating the oil to a 
cracking temperature in a heating zone, 
delivering the heated oil to an enlarged 
chamber wherein oil accumulates in a 
body, preventing return of oil from said 
enlarged chamber to said heating zone, 
depositing coke from said body in the bot- 
tom of said chamber, maintaining a second 
relatively quiescent body of oil in said 
enlarged chamber, admitting liquid oil to 
said second body from said first mentioned 
body through the coke adjacent the bot- 
tom of said chamber, permitting vapors 
separated from said second body to unite 
with vapors separated from the first body, 
and removing unvaporized residue from 
said second body to be isolated from the 
process. 


1,827,537 
Patented Oct. 13, 1931 
DESULPHURIZATION AND PURIFICA- 
TION OF HYDROCARBON OIL 
Jacque C. Morrell 
Application filed June 28, 1926 


‘5. 
products from a mixture of hydrocarbons 
consisting chiefly of compounds of the gas- 


The process of preparing marketable 


oline range, which comprises subjecting 
the mixture in vapor form to partial con- 
densation to produce a first condensate 
requiring relatively drastic chemical treat- 
ment and a second vapor which requires 
no such drastic chemical treatment and 
has a lower end point than said first con- 
densate, separating the second vapor into 
liquid products substantially free of nor- 
mal gaseous hydrocarbons and into a gas, 
drastically chemically treating the first 
condensate and mildly chemically treating 
said liquid products, and blending the 
treated condensate with the treated liquid 
products separated from the second vapor. 


1,827,714 
Patented Oct. 13, 1931 _ , 
DEHYDRATION OF EMULSIFIED OIL 
Jacque C. Morrell 
Application filed Dec. 5, 1929 
4 Claims 
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1. Steps in the dehydration of emulsi- 
fied oil, which consists in suspending water- 
insoluble conducting material in finely 
divided condition in the emulsion, then 
passing an electric current through said 
emulsion to effect separation and permit- 
ting the water to separate from the oilina 
settling stage. 


1,827,883 
Patented Oct. 20, 1931 
PROCESS FOR TREATING HYDRO- 
CARBON OILS 
Gustav Egloff and Harry P. Benner 
Application filed June 26, 1920 
2 Claims 


1. The process of treating hydrocarbon 
oils, comprising introducing a supply of oil 
to a still, in vaporizing oil introduced 
thereto, in discharging a portion of the 
vapors to a reflux condenser, in returning 
condensate from the condenser to the still, 
in discharging the vapors from the reflux 
eondenser for condensation, in collecting 
the condensed vapors, in discharging an- 
other portion of the vapors from said still 
to a superheating still, in superheating 
the vapors therein by the furnace gases 
from said first still, in discharging super- 
heated vapors from said last mentioned 
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in returning 
reflux condensate to said superheating still 
and in discharging vapors from the reflux 
condenser to a second condenser and in 
separately collecting said condensed va- 
pors. 


1,827,899 
Patented Oct. 20, 1931 
HYDROCARBON OIL CONVERSION 
Jacque C. Morrell and Warren F.. Faragher 
Application filed Jan. 6, 1928 
1 Claim 
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The improvement in the residue disposal 
of oil cracking processes, which consists in 
reducing the pressure on the hot residue 
to permit flash distillation thereof, and 
increasing the fluidity of the remaining 
residuum by passing it without material 
positive cooling to a heating zone wherein 
it is raised to a cracking temperature under 
superatmospheriec pressure. 


1,827,908 
Patented Oct. 20, 1931 
METHOD FOR CONVERTING 
HYDROCARBONS 
Clifton J. Pratt 
Application filed Nov. 4, 1926 
2 Claims 
1. A hydrocarbon oil cracking process 
which comprises continuously passing the 
oil through a heating zone and heating the 
same therein to cracking temperature un- 
der pressure, discharging the heated oil 
into an enlarged reaction zone maintained 
under cracking conditions of temperature 
and pressure and separating the same 
therein into vapors and unvaporized oil, 
separately removing the vapors and un- 


vaporized oil from said reaction zone, cool- 
ing the vapors prior to dephlegmation, to 
below cracking temperature but not sub- 
stantially below 600°F. by indirect heat 
exchange with charging oil for the process, 
then introducing the vapors and said 
charging oil to the lower and upper por- 
tions respectively of a dephlegmating zone 


and passing them in countercurrent heat 
exchange relation therein to condense 
heavier fractions of the vapors as reflux 
condensate, supplying the reflux condensate 
and unvaporized charging oil from said 
dephlegmating zone to said heating zone, 
and finally condensing the dephlegmated 
vapors. 


1,827,915 
Patented Oct. 20, 1931 
PROCESS FOR TREATING 
HYDROCARBONS 
Jean Delattre Seguy 
Application filed Feb. 25, 1927 
2 Claims 


1. Process of conversion of hydrocar- 
bons under heat and pressure in the pres- 
ence of an adsorbent agent, for the purpose 
of improving the qualities of the lighter 
hydrocarbons produced, particularly as to 
their sulphur content, consisting in mixing 
the adsorbent agent with the charging oil 
for the process, subjecting the mixture to 
cracking conditions of temperature and 
pressure, separating the vapors from the 
residual oil in which the spent adsorbent 
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is entrained, and discharging the residual 
oil and spent adsorbent under a reduced 
pressure to permit flashing of vapors there- 
from, and subjecting the first mentioned 
vapors and the vapors resulting from flash- 
ing to common dephlegmation. 


1,828,362 
Patented Oct. 20, 1931 
PROCESS OF CRACKING PETROLEUM 
OIL 
Gustav Egloff 
Application filed Dec. 14, 1925 
2 Claims 
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1. A process for treating hydrocarbon 
oil to produce a product containing at least 
15% hydrocarbons of the olefine series 
comprising initially subjecting the liquid 
oil to pressure distillation so controlled as 
to yield cracked vapors representing an 
excess of 50% of the oil treated, subject- 
ing the cracked vapors in a zone free from 
liquid or steam to a temperature in excess °~ 
of 1200°F. while under superatmospheric 
pressure. 


1,828,368 
Patented Oct. 20, 1931 
EXPANSION DRUM 
Ralph R. Herrick 
Application filed Oct. 29, 1926 
11 Claims 
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10. An expansion drum for use in oil 
cracking systems comprising a pressure- 
tight shell of greater thickness at its upper 
portion than at its lower portion. 


1,828,373 
Patented Oct. 20, 1931 
METHOD OF HEATING AND FURNACE 
USED THEREWITH 
Lev A. Mekler 
Application filed March 11, 1927 
4 Claims 
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1. A furnace comprising, in combina- 
tion, walls forming a heating chamber, one 
of said walls having a heat generating and 
distributing flue, means for feeding fuel to 
said heat generating and distributing flue, 
means for conducting the products of com- 
bustion from the latter into a similar flue 
in an adjacent wall, said flues having heat 
radiant portions so arranged as to radiate 
the heat from the products of combustion 
passing therethrough to the heating cham- 
ber, means to discharge the gases of com- 
bustion from the radiant flues into the 
heating chamber to heat same by convec- 
tion. 


1,828,398 
Patented Oct. 20, 1931 
PROCESS FOR TREATING OILS 
Carbon P. Dubbs 
Application filed Feb. 17, 1921 
3 Claims 


1. In the art of cracking hydrocarbons, 
a process which comprises the initial steps 
of supplying charging oil to a heating coi] 
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and expansion chamber, heating the heat- 
ing coil and pumping the charge of oil 
from said chamber to the coil and back 
into said chamber, controlling the dis- 
charge of vapors evolved from the oil from 
said chamber, to gradually increase the 
pressure in the system to the desired 
operating pressure, continuing the pump- 
ing operation to and from said expansion 
chamber, to gradually increase the tem- 
perature of the charge, then proceeding 
with the normal operations of the process, 
which include preventing the escape of 
liquid from said expansion chamber to said 
pump, pumping a stream of hydrocarbon 
liquid from a source of supply and forcing 
the hydrocarbon liquid through said heat- 
ing coil and into said expansion chamber, 
passing the vapors through a reflux con- 
denser to a final condenser, continuously 
permitting reflux condensate to commingle 
with the hydrocarbon liquid coming from 
the source of supply, to be forced there- 
with through said heating coil and into 
said expansion chamber, regulating the 
admission of the charging oil from said 
source of supply, and removing carbo- 
naceous residue as it accumulates in said 
expansion chamber. 


1,828,440 
Patented Oct. 20, 1931 
PROCESS AND APPARATUS FOR 
TREATING HYDROCARBON OIL 
Robert T. Pollock 
Application filed May 12, 1920 
6 Claims 


2. A process for cracking hydrocarbon 
oil comprising subjecting oil to cracking 
conditions of temperature and pressure 
while flowing in a restricted stream 
through a heating coil, delivering the 
heated oil to an enlarged reaction cham- 
ber from which no unvaporized oil is per- 
mitted to return to said coil, subjecting 
vapors evolved from the oil to a reflux 
condensing action by causing such vapors 
to pass first in heat interchange relation 
but out of physical contact with a moving 
body of charging oil for the process, and 
to thereafter pass in intimate physical con- 


tact through a collected body of reflux con- 
densate, maintaining said body of reflux 
condensate in heat interchange relation- 
ship with said moving body of charging 
oil, and delivering reflux condensate and 
charging gil from said bodies to said heat- 
ing coil. 


1,829,637 
Patented Oct. 27, 1931 
PROCESS FOR CONVERTING 
HYDROCARBONS - 
Carbon P. Dubbs 
Application filed July 24, 1918 
7 Claims 


4. A process for cracking hydrocarbon 
oil, consisting in maintaining a plurality 
of independent bodies of hydrocarbon oil 
under cracking conditions of heat and 
pressure, in continuously supplying hydro- 
carbon oil from a primary source of supply 
to said bodies and in maintaining the vol- 
ume of the oil in each of said bodies 
substantially constant by automatically 
admitting to said bodies additional oil from 
an auxiliary source of supply in the event 
that the volume of oil in said bodies de- 
creases. 


1,831,974 
Patented Nov. 17, 1931 
PROCESS OF CRACKING HYDRO- | 
CARBON OILS 
Jean Delattre Seguy 
Application filed Dec. 24, 1927 
6 Claims 
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1. <A process for cracking hydrocarbon 
oil, which comprises passing the oil 
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through a heating coil and thence into an 
expansion chamber under pressure, taking 
off vapors from said expansion chamber 
and subjecting them to reflux condensation 
to form reflux condensate, withdrawing 
the residuum from said chamber and flash 
distilling it at reduced pressure, then sub- 
jecting the vapors from said flash distilla- 
tion and said reflux condensate to vapor 
phase cracking, removing the vapors from 
said vapor phase cracking step, subjecting 
them to reflux condensing action and re- 
turning said reflux to the main heating 
coil for further cracking. 


1,831,975 
Patented Nov. 17, 1931 
PROCESS FOR CRACKING HYDRO- 
CARBON OILS 
Jean Delattre Seguy 
Application filed Jan. 19, 1928 
©» Claims 


1. A process for cracking hydrocarbon 
oil consisting in subjecting said oil to 
cracking conditions of temperature and 
pressure in a zone of reaction, taking off 
vapors from said zone and subjecting them 
to dephlegmation thereby obtaining reflux 
condensate, withdrawing the residuum 
from said zone and subjecting it to flash 
distillation at a reduced pressure, subject- 
ing the vapors from said flash distillation 
and said reflux condensate to vapor phase 
cracking, removing the vapors from said 
vapor phase cracking step, subjecting them 
to dephlegmation, and finally condensing, 
as the product of the process the vapors 
unecondensed by dephlegmation. 


1,832,819 
Patented Nov. 17, 1931 
PROCESS OF CRACKING HYDRO- 
CARBON OIL 
Jean Delattre Seguy 
Application filed Dec. 27, 1927 
6 Claims 


1. In a process for cracking hydrocar- 
bon oil consisting in subjecting the oil to 
a liquid-vapor phase cracking pressure re- 
action, separating the oil into vapors and 


heavier residue, then subjecting the vapors 
to a vapor phase cracking reaction and 
simultaneously introducing into said va- 
pors spent combustion gases and regulating 


the temperature of said combustion gases 
within relatively narrow limits, the im- 
provement which comprises subjecting the 
heavier residue to flash distillation, and 
subjecting the vapors therefrom to vapor 
phase cracking. 


1,832,820 
Patented Nov. 17, 1931 
PROCESS OF CRACKING HYDRO- 
CARBON OIL 
Jean Delattre Seguy 
Application filed Dec. 27, 1927 
13 Claims 


1. A process of cracking hydrocarbon 
oil consisting in subjecting the oil to a 
liquid-vapor phase pressure cracking reac- 
tion separately removing the generated 
vapors and liquid residue, subjecting the 
liquid residue to flash distillation at re- 
duced pressure and then subjecting the 
first mentioned vapors and the vapors from 
said flash distillation to a vapor phase 
cracking reaction in the presence of a 
highly heated incondensible gas. 


1,832,927 
Patented Nov. 24, 1931 
PROCESS FOR CRACKING HYDRO- 
CARBON OILS 
Gustav Egloff and Harry P. Benner 
Application filed Aug. 20, 1920 
4 Claims 


1. A continuous process for cracking 
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hydrocarbons, consisting in conducting a 
stream of hydrocarbons through a heating 
zone, where a cracking temperature in ex- 
cess of 800°F. is maintained, in discharg- 
ing the highly heated stream of hydro- 
carbons into a separating chamber and 
depositing the carbonaceous residue in said 
chamber, in maintaining the contents of 
said separating chamber at a temperature 
lower than that of said heating zone, but 
sufficiently high to cause free evaporation 
of the relatively low boiling point liquids 
introduced thereto, in removing the ¢car- 
bonaceous residue from said separating 
chamber, in discharging the vapors from 
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said separating chamber and passing the 
same to a reflux condensing zone, in pre- 
cipitating solid and coke-like particles en- 
trained with the vapors therefrom, prior to 
their introduction to the reflux condensing 
zone, in permitting precipitation of addi- 
tional coke-like and solid particles from 
the reflux condensate separated from the 
vapors in the reflux condensing zone, in 
returning the reflux condensate, free from 
such coke-like and solid particles, to said 
stream of hydrocarbons flowing through 
the heating zone, and in continuously 
transmitting the mixed hydrocarbons 
through said heating zone and into said 
separating chamber. 


1,832,928 
Patented Nov. 24, 1931 
PROCESS FOR CRACKING HYDRO- 
CARBON OILS 
Gustav Egloff and Harry P. Benner 
Application filed Aug. 26, 1921 
6 Claims 


1. A process for cracking hydrocarbon 
oils consisting in maintaining a body of oil 
at a cracking temperature taking off va- 
pors therefrom, superheating said vapors, 
drawing off liquid residue from said body, 
passing said liquid residue through a car- 
bon settling chamber, removing the cleaner 


SW 


portion of said oil from said carbon set- 
tling chamber and returning it directly to 
that portion of the apparatus in which the 
vapors are superheated. 


1,832,970 
Patented Nov. 24, 1931 
APPARATUS FOR CRACKING OIL 
Gustav Egloff 
Application filed Jan. 4, 1929 
2 Claims 


1. In an apparatus for cracking oil, the 
combination with a battery of stills, each 
having its own condenser and receiver, of 
a common incondensable gas header con- 
nected to each receiver, a gas reservoir 
connected with said header, means for 
compressing the incondensable gas in the 
reservoir, a return header connected with 
said gas reservoir, and valved branches 
leading from said return header for divert- 
ing the returned gas to any still of the 
battery, means located in the lines con- 
necting each receiver with the common gas 
header for preventing the return of incon- 
densable gas from the common gas header 
into the receiver of any still of the battery. 


1,832,975 
Patented Nov. 24, 1931. 
PROCHSS FOR HYDROCARBON OIL 
CONVERSION 
Oscar H. Fairchild 
Application filed Jan. 14, 1926 
1 Claim 


A vapor phase cracking process for con- 
verting heavy hydrocarbon oils into lower 
boiling products which comprises maintain- 
ing combustion at the lower portion of a 
vertical column of solid carbonaceous 
material and passing the resultant hot 
gases upwardly through said column, re- 
stricting the path of said hot gases to 
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form a region of increased velocity above 
the zone of combustion, introducing the 


_heavy oil to be cracked in vapor form ad- 


jacent said region of increased velocity and 
at a substantial distance below the top of 
said column, causing the oil vapors to pass 
upwardly through said column in intimate 
admixture with said hot gases whereby 
the oil is cracked in the vapor phase and 


the resultant carbon deposited in said car- 
bonaceous material, so controlling the 
cracking conditions in said column that 
complete gasification of the oil is prevented 
and substantial amounts of condensible 
lighter hydrocarbons are formed therein, 
removing said gases and the vapors of said 
condensible lighter hydrocarbons from the 
upper portion of said column, and con- 
densing said vapors as the final product 
of the process. 


1,832,985 
Patented Nov. 24, 1931 
PROCESS AND APPARATUS FOR 
CONVERTING HYDROCARBON OILS 
Lester Kirschbraun 
Application filed March 12, 1920 
7 Claims 
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4. A process of converting hydrocarbon 
oils consisting in passing the oil first down- 


ward in a plurality of small vertical 
streams, then upward in a plurality of 
smail vertical streams through a cracking 
zone in a course opposed to the travel of 
the heating gases, directing the oil to an 
enlarged unheated reaction chamber, tak- 
ing off the vapors from said chamber, and 
subjecting them to the condensing and 
dephlegmating action of being brought into 
intimate relation with a plurality of oil 
pools in a dephlegmator, continuously in- 
troducing raw oil to said dephlegmator, 
passing the uncondensed vapors to a con- 
denser and receiver, and maintaining suc- 
cessively lower pressures upon the oil in 
the different parts of the system. 


1,832,986 
Patented Nov. 24, 1931 
PROCESS FOR CRACKING PETROLEUM 
OIL 
Lester Kirschbraun 
Application filed June 1, 1920 

3 Claims 
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2. A continuous process of cracking hy- 
drocarbon oil, consisting in passing the oil 
in a relatively small stream through a 
closed conduit disposed within a heating 
zone, wherein the oil is raised to a crack- 
ing temperature, in passing the heated 
oil, while in said relatively small stream, 
throughout substantially the entire length 
of an enlarged reaction chamber, in then 
admitting the oil from said _ relatively 
small stream to said enlarged reaction 
chamber, to flow therethrough counter- 
current to the flow of the oil in said rela- 
tively small stream, to maintain the oil 
undergoing reaction in said enlarged reac- 
tion chamber at a substantially uniform 
temperature, in continuously taking off 
products of conversion in vaporous form 
from said enlarged reaction chamber, and 
in maintaining a superatmospheric pres- 
sure on the oil undergoing conversion. 


1,833,472 
Patented Nov. 24, 1931 
TREATMENT OF HYDROCARBON OILS 
Robert Pyzel 
Application filed April 27, 1928 
2 Claims 


1. A hydrocarbon oil cracking process 
which comprises passing the oil in a re- 
stricted stream through a heating zone and 
heating the same therein to a temperature 
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adequate to vaporize a substantial portion 
thereof, discharging the thus heated oil 
into a vapor separating zone and separat- 
ing the same therein into vapors and un- 
vaporized oil, removing the unvaporized 
oil from the separating zone and isolating 
the same from the process, separately re- 
moving the vapors from the separating 
zone and introducing the same to a mixing 
zone maintained free of liquid, simultane- 
ously with the aforesaid operation inde- 
pendently generating combustion gases 
substantially devoid of oxygen and sub- 
stantially chemically inert to the vapors by 
burning fuel in the presence of a volume 
of air containing substantially no more 
than the requisite amount of oxygen to 
combine with the fuel whereby the com- 
bustion gases are formed at a temperature 
considerably in excess of 3000°F., com- 
mingling with the thus generated combus- 
tion gases a sufficient quantity of a rela- 
tively cool gas to reduce the temperature 
of the combustion gases to between 


1300°F. 


and 2400°F., 
the commingled gases, 
exchange with oil undergoing treatment 


then introducing 
without prior heat 


in the process, to said mixing zone and 
intimately commingling a sufficient quan- 
tity thereof with the vapors in the mixing 
zone to raise the vapors to a vapor phase 
cracking temperature, removing the re- 
sultant mixture of vapors and gases from 
the mixing zone and introducing the same 
to a reaction zone, substantially preventing 
heat losses by radiation from said reac- 
tion zone and reacting the vapors therein 
in the absence of liquid substantially en- 
tirely by the heat imparted thereto from 
the gases whereby no appreciable extrane- 
ous heat need be applied to the reaction 
zone, passing the mixture of vapors and 
gases through the reaction zone in continu- 
ous unobstructed movement while retain- 
ing the same therein for a time period 
adequate to convert a substantial quantity 
of the vapors into gasoline-like hydrocar- 
bons by vapor phase cracking, removing 
the mixture from the reaction zone upon 
completion of said time period, and sep- 
arating the gasoline-like hydrocarbons 
from the gases by condensation. 


1,833,473 
Patented Nov. 24, 1931 
TREATMENT OF HYDROCARBON OILS 
Robert Pyzel 
Application filed June 13, 1929 
5 Claims 
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4. In the vapor Sane cracks of hy- 
drocarbon oils, the method which com- 
prises passing a flowing stream of the 
vapors through a mixing zone, combining 
with the vapors heating gases at a tem- 
perature substantially in excess of the 
cracking temperature of the vapors by in- 
troducing progressively increasing amounts 
of the gases to the vapors at spaced points 
in the direction of flow of the vapor stream 
through the mixing zone, the total amount 
of gases thus introduced to the vapors 


being sufficient to raise the latter to vapor 


phase cracking temperature, discharging 
the resultant mixture of vapors and gases 
from the mixing zone into a reaction zone 
and maintaining the same therein under 
a pressure not in excess of that prevailing 
in the mixing zone for a time period ade- 
quate to crack a substantial portion of the 
vapors into gasoline-like hydrocarbons, re- 
moving the mixture from the reaction zone 


upon completion of said time period, and 


recovering the gasoline-like hydrocarbons 
from the mixture by dephlegmation and 
condensation. 


1,835,765 
Patented Dec. 8, 1931 
APPARATUS FOR CRACKING HYDRO- 
CARBON OILS 
Gustav Egloff and Harry P. Benner 
Application filed July 6, 1920 
2 Claims 


a. Nar Seah for cracking oil, com- 
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prising a furnace, a pair of shell stills 
therein, and a plurality of communications 
between said stills, means for supplying 
raw oil directly to the lower still, the 
vapors passing through said communica- 
tions into the upper still to be superheated 
therein, means for discharging unvaporized 
oil from the lower still, to a settling zone 
wherein the oil’s free carbon content is 
precipitated, and means for delivering the 
carbon free oil to the upper still to contact 
with the ascending vapors during its pas- 
sage to the lower still. 


1,835,774 
Patented Dec. 8, 1931 
PROCESS FOR CRACKING OILS 
Hiram J. Halle 
Application filed Sept. 22, 1924 
4 Claims 
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2. An improvement in the art of pres- 
sure distillation comprising maintaining 
oil in a plurality of separate stills under 
cracking conditions of temperature and 
pressure, in discharging the vapors gener- 
ated in each still to a dephlegmating zone, 
in collecting in a pool reflux condensate 
formed in a plurality of said dephlegmat- 
ing zones, and in introducing said conden- 
sate in separate streams to each of said 
stills for retreatment therein. 


1,835,809 
Patented Dec. 8, 1931 
PROCESS AND APPARATUS FOR 
CRACKING OIL 
Robert T. Pollock 
Application filed Dec. 2, 1920 
1 Claim 
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In an apparatus for treating hydrocar- 


bon oil, the combination with means for 
maintaining cracking conditions of heat 
and superatmospheric pressure to cause 
substantial vaporization, a dephlegmator 
for receiving said vapors having upper and 
lower compartments divided by partition 
members to form a closed chamber be- 
tween the partitions, closed passageways 
within this chamber connecting the parti- 
tion elements, means for introducing to 
and withdrawing vapors from the closed 
chamber, separate means for introducing to 
the closed chamber incoming charging 
stock to mingle in direct physical contact 
with the vapors and condense the heavier 
portions thereof, means for withdrawing 
the raw oil and reflux condensate from 
the closed chamber, means for simultane- 
ously introducing a second cooling medium 
to and withdrawing same from the de- 
phlegmator out of direct physical contact 
with the vapors and incoming charging 
stock. 


1,835,810 
Patented Dec. 8, 1931 
PROCESS AND APPARATUS FOR 
DISTILLING OIL 
Robert T. Pollock 
Application filed Dec. 20, 1920 
6 Claims 


2. A process for cracking hydrocarbon 
oil, consisting in subjecting the oil to 
cracking conditions of heat and pressure to 
cause substantial conversion thereof, in 
passing vapors evolved from the oil to a 
dephlegmator, in introducing a stream of 
oil, containing constituents readily va- 
porizable at the temperature maintained in 
the dephlegmator, to the dephlegmator, in 
causing such stream of oil to flow through 
the dephlegmator out of physical contact 
with the vapors therein, in then releasing 
from such oil those constituents vaporiz- 
able at the temperature imparted to the oil 
by its passage through the dephlegmator 
and in returning the unvaporized constitu- 
ents only of such oil to the dephlegmator, 
and in causing such constituents to flow 
through the dephlegmator in physical con- 
tact with the vapors therein. 
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1,839,010 
Patented Dec. 29, 1931 
APPARATUS FOR TREATING OILS 
Harry P. Benner 
Application filed Sept. 17, 1923 
9 Claims 
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7. A hydrocarbon oil cracking appa- 
ratus comprising a heating coil, an en- 
larged chamber, a dephlegmator, a con- 
denser and a receiver serially connected in 
the order mentioned; means for passing 
distillate from said receiver in heat ex- 
change relation with vapors undergoing 
dephlegmation in said dephlegmator; and 
means for passing unvaporized oil from 
the first mentioned means directly to said 
chamber without passage through said coil. 


1,839,017 
Patented Dec. 29, 1931 
PROCEHSS OF CRACKING OILS 
Carbon P. Dubbs 
Application filed Oct. 18, 1920 
2 Claims 


1. A continuous process for cracking 
hydrocarbon oil, consisting in heating the 
oil to a cracking temperature while flowing 
in a conduit of restricted cross section, in 
collecting pools of oil at spaced points in 
the length of said conduit, in passing va- 
pors released from the oil in said pools to 
an enlarged reaction zone, in delivering the 
heated oil after complete passage through 
said conduit to said enlarged reaction zone, 


in withdrawing unvaporized residual oil 
from said enlarged zone without again 
admitting the same to said conduit, in 
taking off vapors from said enlarged zone 
for dephlegmation, condensation and col- 
lection and in maintaining a superatmos- 
pheric pressure on the oil undergoing con- 
version. 


1,839,018 
Patented Dec. 29, 1931 
PROCESS AND APPARATUS. FOR 
CONVERTING OIL 
Carbon P. Dubbs 
Application filed March 30, 1921 
8 Claims 
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2. A process for converting oil, consist- 
ing in heating the oil to a cracking tem- 
perature in a heating zone, successively 
directing the oil to alternate expansion 
chambers, cutting each chamber from the 
cracking system when a substantial body 
of precipitated carbon has collected therein 
and simultaneously cutting in an alternate 
chamber, introducing air and steam to said 
isolated chamber to form water gas, col- 
lecting said gas and returning it to the 
expansion chambers to assist in the con- 
version of oil introduced to said chambers. 


1,839,019 
Patented Dec. 29, 1931 
PROCESS FOR CONVERTING 
PETROLEUM OIL 
Carbon P. Dubbs 
Application filed July 31, 1922 
3 Claims 


1. A process for cracking hydrocarbon 
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oils, consisting in subjecting the hydrocar- 
bon oil to cracking conditions of heat and 
pressure, in passing the evolved vapors to 
a dephlegmator, in maintaining a cycle of 
reflux condensate from the bottom of the 
dephlegmator through a cooling zone and 
back to an intermediate portion of the 
dephlegmator, such reflux condensate act- 
ing as a primary dephlegmating medium 
for the evolved vapors introduced to the 
dephlegmator, in continuously passing 
charging oil to the dephlegmator to in- 
itially contact with the vapors therein sub- 
sequent to the contact of the vapors with 
said reflux condensate and in maintaining 
a super-atmospherie pressure on the oil 
and vapors undergoing treatment. 


1,839,020 
Patented Dec. 29, 1931 
PROCESS FOR CRACKING OIL 
Carbon P. Dubbs 
Application filed March 9, 1923 
2 Claims 


1. A process for cracking hydrocarbon 
oil, consisting in passing oil through a 
heating coil, wherein it is raised to a con- 
version temperature, in delivering the 
heated oil to an enlarged reaction zone, 
wherein conversion occurs and substantial 
vaporization takes place, in passing the va- 
pors evolved from the oil to a dephlegmat- 
ing column, in taking off unvaporized oil 
from said enlarged reaction zone, in col- 
lecting the same in a second enlarged zone, 
wherein it assumes a quiescent state and 
wherein substantial quantities of the free 
carbon held in suspension in such un- 
vaporized oil is precipitated, in uniting reg- 
ulated quantities of such unvaporized oil, 
from which the free carbon has been pre- 
cipitated, with incoming charging oil, in 
passing the resulting commingled oils to 
said dephlegmating column, to flow there- 
through in physical contact with the vapors 
undergoing dephlegmation, in passing such 
commingled oils, diluted with hot reflux 
condensate separated from the vapors in 
said column, to said heating zone, and in 
maintaining a superatmospheric pressure 
in said heating zone, enlarged reaction 
zone and dephlegmating column. 


1,839,024 
Patented Dec. 29, 1931 
PROCESS FOR CRACKING OILS 
Lee J. Gary 
Application filed Oct. 21, 1920 
3 Claims 


1. A process of cracking petroleum, 
comprising subjecting said oil to the action 
of heat and superatmospheric pressure, by 
causing the oil to pass in succession 
through a plurality of separate intercon- 
nected heating elements maintained at 
cracking temperature, maintaining a pre- 
determined superatmospheric pressure on 
the initial heating element, in reducing the 
pressure in successive heating elements, 
causing all the oil charged to the initial 
heating element during operation to tra- 
verse successively through the heating ele- 
ments, withdrawing the heated oil from 


the last element and passing same to a 


vaporizing zone where substantial separa- 
tion of vapors takes place, and condensing 
the vapors. 


1,839,030 
Patented Dec. 29, 1931 
DEPHLEGMATOR 
Lyman C. Huff 
Application filed Oct. 4, 1922 
2 Claims 


2. An apparatus of the character de- 
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scribed comprising an elongated vertical 
shell, means for introducing vapors into 
the lower portion of said shell, means for 
conveying a cooling medium downwardly 
through a substantial portion of said shell 
in indirect contact with the vapors, means 
within the shell for returning such cooling 
medium to the upper portion of said shell 
and means for then causing such cooling 
medium to flow downwardly through the 
shell in direct contact with the vapors and 
means for taking off uncondensed vapors 
from said shell. 


1,839,031 
Patented Dec. 29, 1931 
PROCESS AND APPARATUS FOR 
CRACKING OIL 
Lyman C. Huff 
Application filed April 14, 1923 
3 Claims 


1. A process for cracking oil, consisting 
in heating the oil to a conversion tempera- 
ture in a heating zone, in discharging the 
heated oil into an enlarged conversion zone 
wherein a substantial body of liquid oil is 
maintained, in withdrawing the residual 
products from said conversion zone to be 
isolated from the system, in directing the 
evolved vapors through an enlarged cham- 
ber wherein they are maintained at sub- 
stantially the temperature and pressure 
conditions of the conversion zone, in pass- 
ing the vapors from said enlarged chamber 
to a dephlegmator, in condensing the de- 
phlegmated vapors, in collecting the re- 
sulting distillate, in returning the conden- 
sate collected in said enlarged chamber and 
the reflux condensate from the dephleg- 
mator to the heating zone for retreatment 
and in maintaining a regulated pressure on 
the oil undergoing conversion. 


1,839,049 
Patented Dec. 29, 1931 
PROCESS AND APPARATUS FOR 
TREATING OILS 
Robert T. Pollock 
Application filed May 9, 1921 
3 Claims 
2. A process of cracking hydrocarbon 
oils, consisting in passing oil through a 
heating zone where it is raised to a crack- 


ing temperature, in permitting the heated 
oil to vaporize in a large insulated chamber 
located outside of said heating zone and in 
which chamber carbon precipitates, in sup- 
plying the heat for cracking said oil from 
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the combustion of precipitated carbon that 
has collected in an alternate vaporizing 
chamber by consuming said carbon and 
passing the heating gases into said oil 
heating zone. 


1,839,090 
Patented Dec. 29, 1931 
PROCESS FOR TREATING EMULSIFIED 
HYDROCARBON OIL 
Gustav Egloff and Harry P. Benner 
Application filed Nov. 25, 1927 
6 Claims 


6. A process for cracking emulsified 
hydrocarbon oil, which comprises subject- 
ing the oil to cracking conditions of tem- 
perature and pressure, withdrawing the 
vapors therefrom and subjecting them to 
dephlegmation, thereby separating suffi- 
ciently cracked vapors from reflux con- 
densate, passing the vapors through a zone 
in which the oil constituents are condensed 
at a temperature above 212°F., withdraw- 
ing steam from said zone for condensation, 
passing the reflux condensate through a 
similar zone in which the same tempera- 
ture conditions prevail, and steam is with- 
drawn for condensation, and returning the 
reflux condensate thus freed of water vapor 
to the original cracking zone. 
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1,839,037 
Patented Dec. 29, 1931 
CENTRIFUGAL FRACTIONATING 
APPARATUS 
Jacob Benjamin Heid 
Application filed May 31, 1928 
4 Claims 


3. A dephlegmator comprising an elon- 
gated casing, a vapor inlet at one end of 
said casing and a vapor outlet at the op- 
posite end thereof whereby vapors intro- 
duced to said casing normally flow length- 
wise from end to end thereof, a shaft 
mounted for rotation axially within said 
casing, vanes on said shaft and disposed 
lengthwise of the casing and parallel to 
the normal direction of flow of vapors from 
said inlet to said outlet, and a liquid outlet 
in the lower portion of said casing. 


1,839,114 
Patented Dec. 29, 1931 
REFINING OF PETROLEUM OILS 
Jacque C. Morrell 
Application filed Dec. 9, 1925 
4 Claims 


2. A step in a process of refining the 
lighter gravity liquid products obtained in 
the cracking of petroleum oil, comprising 
subjecting said lighter gravity products to 
the action of a substantially stable mixture 
of substantially sulphur free organic and 
inorganic acids. 


1,843,151 
Patented Feb. 2, 1932 
PROCESS OF CRACKING OIL 
Gustav Egloff 
Application filed June 26, 1926 
2 Claims 


1. A method for refining the vaporous 
hydrocarbon mixture issuing from an oil 
cracking process which comprises dephleg- 
mating said mixture and condensing there- 
from fractions heavier than gasoline while 
retaining the gasoline hydrocarbons in va- 
por form, increasing the pressure on said 


gasoline hydrocarbons and passing the 
same under the increased pressure through 
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a decolorizing and deodorizing 
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filtering 


1,843,158 
Patented Feb. 2, 1932 
PROCKSS FOR TREATING 
PETROLEUM OIL 
Lyman C. Huff 
Application filed May 7, 1925 
5 Claims 
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1. A process for cracking hydrocarbon 
oil consisting in raising the oil to a con- 
version temperature in a heating zone, 
passing the heated fluid oil into an elon- 
gated vertical vaporizing stage where sub- 
stantial separation of lighter fractions in 
the form of vapors takes place, permitting 
the vapors to have an unobstructed upward 
travel through the vertical vaporizing 
stage, preventing the accumulation of pre- 
cipitated carbon by flushing down the walls 
of the vaporizing stage with condensate 
produced by circulation of cool air about 
the vaporizing stage, preventing substan- 
tial accumulation of liquid residue in the 
vaporizing stage and maintaining a regu- 
lated vapor pressure during treatment. 


1,843,171 
Patented Feb. 2, 1932 
PROCESS AND APPARATUS FOR 
HYDROCARBON OIL CONVERSION 
Jacque C. Morrell and Oscar H. Fairchild 
Application filed Dec. 31, 1927 
4 Claims 
1. A process of vapor phase hydrocar- 
bon oil conversion consisting in passing a 
wide shallow stream of hydrocarbon oil 
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vapors through a heating zone in a ser- 
pentine, ribbon-like path, and heating the 
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ture by passing a stream of gases of com- 
bustion through a similar path continu- 
ously adjacent the path of the vapors in 
heat interchange relation therewith. 


1,843,385 
Patented Feb. 2, 1932 
PROCESS FOR TREATING 
HYDROCARBON OILS 
Gustav Egloff 
Application filed June 12, 1920 — 
5 Claims 
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3. A process of oil conversion, consist- 
ing in maintaining a bulk supply of oil 
under cracking conditions of temperature 
and pressure in an enlarged zone, in con- 
tinuously withdrawing unvaporized oil 
from said zone, in maintaining the supply 
of oil therein substantially constant by in- 
troducing thereto a stream of charging oil 
under: a mechanical pressure, in passing 
vapors evolved from the oil in said en- 
larged zone to a dephlegmator, introducing 
into said dephlegmator a second stream of 
charging oil to act as a dephlegmating 
medium for the evolved vapors, in subject- 
ing said second stream of oii together with 
reflux condensate resulting from the de- 
phlegmation of the vapors to a higher 
temperature than that to which the oil is 
subjected in said enlarged zone while main- 
tained under a superatmospheric pressure. 


1,843,386 
Patented Feb. 2, 1932 
PROCESS FOR CRACKING 
HYDROCARBON OILS 
Gustav Egloff 
Application filed June 30, 1920 
3 Claims 


1. A process for cracking hydrocarbon 
oils to produce lighter hydrocarbons there- 
from, consisting in passing the oils through 
a series of cracking zones, the oil in the 
succeeding zones being subjected to a 
higher pressure and temperature than in 
the preceding zones, taking off vapors from 
each zone, subjecting them to reflux con- 
densing action and returning the reflux 
condensate with a quantity of raw oil to a 
cracking zone of the next increasing pres- 
sure and temperature. 


1,843,664 
Patented Feb. 2, 1932 
PROCESS FOR CRACKING 
HYDROCARBONS 
Gustav Egloff 
Application filed Dec. 4, 1919 
1 Claim 
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A process for converting relatively heavy 
into relatively lighter hydrocarbon oils 
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comprising initially subjecting the oil to 
cracking conditions of temperature and 
pressure while flowing through a heating 
coil disposed within a furnace, delivering 
the heated oil from said coil to an enlarged 
reaction zone from which no unvaporized 
oil is permitted to return to said heating 
coil, subjecting vapors issuing from said 
enlarged reaction zone to reflux condensa- 
tion, simultaneously introducing to a mix- 
ing chamber hot reflux condensate sep- 
arated from the vapors undergoing reflux 
condensation, hot pressure distillate bot- 
toms and a quantity of fresh charging oil 
for the process, and supplying the com- 
mingled oils directly from said mixing 
chamber to said conversion unit. 


1,843,683 
Patented Feb. 2, 1932 
PROCESS FOR TREATING HYDRO- 
CARBONS 
Lester Kirschbraun 
Application filed June 1, 1920 
2 Claims 
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1. A process of cracking oil, consisting 
in passing a stream of oil through a crack- 
ing furnace where said oil is subjected to 
a cracking temperature, in then delivering 
the oil to a reacting stage comprising con- 
nected chambers, in introducing different 
proportions of said oil into different react- 
ing chambers at points intermediate the 
length of the reacting stage, in taking off 
vapors from said chambers for condensa- 
tion and collection, and in maintaining a 
superatmospheric pressure on the system. 


1,843,684 
Patented Feb. 2, 1932 
PROCESS FOR TREATING OIL 
Lester Kirschbraun 
Application filed Dec. 23, 1920 
3 Claims 


3. A process of treating oil, consisting 
in cracking the oil while maintaining it 
under a self-generated vapor. pressure, 
dephlegmating the vapor produced in an 
initial dephlegmator under a pressure sub- 
stantially the same as that maintained dur- 
ing the cracking of the oil, directing the 
uncondensed vapors to a second dephleg- 
mating stage and there subjecting them to 
dephlegmation under pressure less than 


that in the initial dephlegmating stage, 
condensing the vapors from the second 
dephlegmating stage, and controlling the 
distillate produced by regulating the points 


in the height of the dephlegmators from 
which the vapors are withdrawn, said 
points being varied as variations occur in 
the rate of dephlegmation due to atmos- 
pheric conditions. 


1,843,700 
Patented Feb. 2, 1932 
PROCESS AND APPARATUS FOR 
CONVERSION OF PETROLEUM OILS 
Willis F. Sims and Jacque C. Morrell 
Application filed May 1, 1923 
5 Claims 
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1. A process for converting oil, consist- 
ing in passing the oil through a heating 
zone where it is subjected to a conversion 
temperature, in discharging the heated oil 
into an enlarged reaction zone wherein 
substantial vaporization occurs, in passing 
the vapors from said reaction zone to a 
dephlegmator, in passing the uncondensed 
vapors from said dephlegmator to a con- 
denser, and in collecting the resulting 
distillate, in passing said distillate directly 
to a zone of heat interchange with the va- 
pors in said dephlegmator whereby the 
distillate acts as a cooling medium for the 
vapors in the dephlegmator and the heat 
of the vapors causes a re-distillation of 
said distillate, in passing the vapors re- 
sulting from such re-distillation of said 
distillate into intimate contact with addi- 
tional quantities of said distillate to de- 
phlegmate the last named vapors and to 
assist in the distillation of said additional 
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quantities of distillate, in passing the un- 
condensed vapors of the distillate to a 
final condenser wherein they are con- 
densed, and in collecting this final dis- 
tillate, in returning reflux condensate with- 
drawn from said dephlegmator as well as 
such unvaporized distillate as may accumu- 
late in said zone of heat interchange di- 
rectly to said heating zone while prevent- 
ing said reflux condensate and unvaporized 
distillate from contacting with vapors 
evolved from the oil prior to admission to 
said heating zone. 


1,843,709 
Patented Feb. 2, 1932 
PROCESS FOR CONVERTING OIL 
Carbon P. Dubbs 
Application filed June 22, 1921 
2 Claims 


1. <A process of cracking emulsified hy- 
drocarbon oils, consisting in continuously 
passing oil through a coil located in a fur- 
nace wherein the oil is raised to a conver- 
sion temperature, in discharging the oil 
from said coil into an enlarged reacting 
zone wherein substantial vaporization oc- 
curs, in passing the evolved vapors to a 
primary dephlegmator wherein they come 
in physical contact with incoming raw oil 
introduced into said dephlegmator to act 
as a dephlegmating medium, in maintain- 
ing a temperature in said primary dephleg- 
mator above the condensation point of 
water, in returning the reflux condensate 
together with the raw oil from said de- 
phlegmator to said heating coil, in passing 
the uncondensed vapors from said primary 
dephlegmator to a secondary dephlegmator 
wherein they come in physical contact with 
raw oil introduced into said secondary de- 
phlegmator, in maintaining a temperature 
in said secondary dephlegmator below the 
condensation point of water to permit the 
water vapors to condense therein, in with- 
drawing water from the bottom of said 
secondary dephlegmator, in passing the 
reflux condensate formed in said secondary 
dephlegmator together with the raw oil 
introduced thereto from said secondary 
dephlegmator to said primary dephleg- 
mator, in passing the uncondensed vapors 


from said secondary dephlegmator to a 
final condenser, and in collecting the re- 
sulting distillate. 


1,843,710 
Patented Feb. 2, 1932 
PROCESS AND APPARATUS FOR 
CRACKING HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed Nov. 10, 1922 
2 Claims : 
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1. A process for cracking hydrocarbon 
oil consisting in utilizing the oil charge as 
a dephlegmating medium, passing the oil 
with its reflux condensate content to a 
heating zone, and there raising it to a 
cracking temperature, passing the heated 
oil through successive chambers of conver- 
sion wherein no substantial drop in oil 
temperature occurs, taking off the evolved 
vapors and subjecting them to the dephleg- 
mating action of the oil charge and then 
to a condensing action, returning portions 
of the distillate produced to and forcing 
same through the dephlegmating stage un- 
der pressure, returning selected portions 
of the unvaporized oil from the final con- 
version chamber with the mixture of raw 
charging stock and reflux condensate to the 
heating zone for further treatment, with- 
drawing other portions of the unvaporized 
oil from the system and maintaining a 
regulated pressure during operation. 


1,843,711 
Patented Feb. 2, 1932 
PROCESS AND APPARATUS FOR THE 
CONVERSION OF PETROLEUM OIL 
Gustav Egloff and Jacque C. Morrell 
Application filed Jan. 14, 1922 
2 Claims 


1. An apparatus for cracking hydrocar- 
bon oil, comprising a furnace, an enlarged 
chamber positioned in the coolest portion 
of the furnace, means for introducing oil 
to said enlarged chamber, means for taking 
off vapors from said chamber, a heating 
coil positioned in the hottest portion of 
said furnace, means for conveying oil from 
said chamber to said coil, means for de- 
livering oil from said coil to an enlarged 
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reaction chamber, means for taking off 
vapors from said enlarged reaction cham- 
ber, separate means for dephlegmating the 
vapors issuing from the enlarged chamber 
positioned in the coolest portion of said 
furnace and the vapors issuing from said 


enlarged reaction chamber and means for 
returning reflux condensate from such sep- 
arate dephlegmating means to said coil for 
further treatment, and means for maintain- 
ing a superatmospheric pressure on the oil 
undergoing treatment in the apparatus. 


1,843,742 
- Patented Feb. 2, 1932 
APPARATUS FOR TREATING 
HYDROCARBONS 
Jean D. Seguy 
Application filed March 15, 1929 
1 Claim 


In a combination with an enlarged vapor 
separating chamber of an oil cracking sys- 
tem having a cylindrical bottom manhole 
throat extending downwardly therefrom 
and of materially smaller diameter than 
said chamber, of an inverted conically- 
shaped elongated residual draw-off means 
conforming in its largest diameter to the 
diameter of said throat and in registration 
with the bottom of said throat, and an 
outlet pipe connected to the apex of said 
inverted conically-shaped draw-off means. 

1,844,475 
Patented Feb. 9, 1932 
METHOD OF PREVENTING CORROSION 
IN OIL CRACKING SYSTEMS 
Jacque C. Morrell and Lyman C. Huff 
Application filed July 15, 1926 
3 Claims 


1. A method for preventing corrosion in 
an oil cracking apparatus of the tube and 


drum type comprising introducing a solu- 
tion containing caustic alkali to the heat- 
ing coil with the liquid oil and also intro- 
ducing a solution containing ammonia into 
the dephlegmator of the oil cracking ap- 
paratus whereby the caustic alkali prevents 
corrosion in that zone of the apparatus 
occupied by liquid oil and the ammonia 
prevents corrosion of that zone of the 
apparatus occupied by the vapors. 


1,844,476 
Patented Feb. 9, 1932 
TREATMENT OF ADSORBENT EARTHS 
Jacque C. Morrell 
Application filed July 26, 1927 
10 Claims 


1. A process which comprises subject- 
ing natural adsorbent earth to the action 
of dilute hydrofluoric acid to increase the 
efficiency of the adsorbent earth for re- 
fining purposes. 

5. Natural adsorbent earth character- 
ized by a structure induced by the etching 
action of hydrofluoric acid. 


1,844,477 
Patented Feb. 9, 1932 
APPARATUS FOR DEPHLEGMATION 
Neal S. Olsen 
Application filed July 11, 1927 
6 Claims 


t/) 


3. A dephlegmating apparatus compris- 


‘ing a horizontally disposed shell, a parti- 


tion dividing said shell into an upper 
section and a lower section, additional par- 
titions dividing the upper and lower sec- 
tions into longitudinally separated com- 
partments, means for passing vapors 
through said compartments, means for 
withdrawing condensate from the com- 
partments of said lower section, and means 
for introducing withdrawn condensate into 
any selected compartment of said upper 
section. 


1,844,480 
Patented Feb. 9, 1932 
PROCESS FOR CONVERTING 
HYDROCARBON = OILS 
Robert T. Pollock 
Application filed Sept. 28, 1928 
2 Claims 


1. A continuous process for cracking 
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hydrocarbon oil, consisting in raising the 
oil to a cracking temperature in a single 
pass through a heating zone, in delivering 
the heated oil to an enlarged reaction 
chamber, wherein substantial conversion 
occurs, in subjecting the vapors to reflux 
condensation by causing them to initially 
pass through successive pools of reflux 
condensate free from other constituents, in 
then passing the vapors in heat interchange 
relation with incoming charging oil, to pre- 
heat such incoming charging oil and sep- 
arate from the vapors insufficiently cracked 
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fractions, in subjecting the uncondensed 
vapors to final condensation, in uniting the 
preheated charging oil with regulated pro- 
portions of reflux condensate separated 
from the vapors in a mixing chamber, 
wherein a reserve supply of heated mate- 
rial for the process is maintained and in 
continuously supplying the commingled re- 
flux condensate and preheated charging oil 
from said mixing tank to said heating zone, 
and in maintaining a superatmospheric 
pressure on the oil undergoing conversion 
in the process. 


Re. 18,357 
Reissued Feb. 23, 1932 
PROCESS FOR TREATING HYDRO- 
CARBONS 
William R. Howard 
Application filed March 10, 1927 
18 Claims 


10. An oil conversion process consisting 
in subjecting charging oil to a cracking 
temperature while under a pressure of at 
least 100 pounds per square inch to con- 


vert a substantial quantity of such oil into 
lighter products, in separating such lighter 
products into gasoline-like fractions and 
a heavier refractory oil, and in subjecting 
a body of said heavier refractory oil to a 
temperature above the temperature to 
which the charging oil is subjected and a 
pressure of not less than 125 pounds per 
square inch while such refractory material 
is segregated from the unvaporized residue 
of the charging oil and in collecting the 
products of conversion. 


1,847,388 
Patented March 1, 1932 
PROCESS FOR CONVERTING 
HYDROCARBONS 
Carbon P. Dubbs and Joseph G. Alther 
Application filed June 30, 1920 
1 Claim 


A process ha ee ms oil 
comprising passing the oil through a heat- 
ing coil, subjecting the oil during its pas- 
sage through said coil to such conditions 
of temperature and pressure as will effect 
only that degree of decomposition of the 
oil in the coil which will produce an 
amount of carbon which will be carried in 
suspension in the oil, delivering the oil 
from said coil to an enlarged reaction 
chamber, effecting a positive reduction in 
the pressure on the oil prior to admission 
to said enlarged reaction chamber, said 
positive reduction in pressure being suffi- 
cient to effect vaporization of a quantity 
of oil in said enlarged reaction chamber 
equal to the quantity of oil vaporized in 
said enlarged reaction chamber when the 
oil is raised to a substantially 25°F. higher 
temperature in the heating coil and no 
reduction in pressure is effected on the oil 
in the enlarged reaction chamber, and in 
taking off converted products from said 
enlarged reaction chamber. ° 


1,847,391 
Patented March 1, 1932 

PROTECTING LINER FOR PLUG SEATS 

OF TUBES 

Teddy B. Fisher 
Application filed July 7, 1930 
4 Claims 

1. In combination, a protecting sleeve 
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pensions, 


for a ground or threaded joint which com- 
prises a tapered tube, a bead formed upon 
the small end of the tube, a slot opening 
to the edge of said bead, the outer surface 
of said tube being adapted to contact said 


ground or threaded joint, and an uninter- 
rupted circumferentially extending portion 
at the larger end of said tube designed to 
receive means for removing said tube. 


1,847,409 
Patented March 1, 1932 
PROCESS FOR TREATING PETROLEUM 
OILS 
Jacque C. Morrell 
Application filed April 27, 1923 
5 Claims 


1. A process of converting substantial 
percentages of relatively high boiling point 
oils into lower boiling point oils and in 
simultaneously refining said lower boiling 
point oils, consisting in heating and vapor- 
izing oil at a conversion temperature in the 
presence of permanganates not in excess of 
10% by weight of the oil treated, of a 
metallic substance, in introducing during 


‘the reaction period an oxidizing gas, in 


condensing and collecting the evolved va- 
pors and in maintaining a regulated vapor 
pressure upon the oil undergoing treat- 
ment. 


1,848,100 
Patented March 8, 1932 
APPARATUS FOR PRODUCING 
SUSPENSIONS 
Harry P. Benner and Jacque C. Morrell 
Application filed Oct. 30, 1924 
3 Claims 


1. In an apparatus for producing sus- 
the combination with a main 
frame, of a rotatable shaft supported 
therein, grinding means fixedly attached to 
the shaft and adapted to rotate therewith, 
a stationary element adjacent to the rotat- 
ing grinding means, both having opposed 
non-contacting horizontal imperforate sur- 
faces of substantial area, means mounted 
upon the shaft for introducing and forcing 


materials upwardly to be suspended be- 
tween the opposed surfaces and impinging 
the same directly upon the walls of the 
apparatus, means for withdrawing the com- 


pleted suspensions, and micrometric ad- 
justing means for varying the space be- 
tween the opposed horizontal rotating and 
stationary surfaces. 


1,848,875 
Patented March 8, 1932 
PROCESS AND APPARATUS FOR 
CONVERTING OILS 
Lee J. Gary 
Application filed June 9, 1922 
4 Claims 


1. In an apparatus for converting hy- 
drocarbon oil, the combination with means 
for initially heating the oil, means for 
passing the heated oil to a plurality of 
enlarged reaction chambers connected in 
series where the oil is further heated, and 
where vaporization takes place, means for 
passing the vapors released in said reac- 
tion chambers to reflux condensing zones 
individual to each reaction chamber, means 
for returning the reflux condensate from 
each of said reflux condensing means ex- 
cept the first to the preceding reaction 
chamber for retreatment, means for main- 
taining a vapor pressure on the entire sys- 
tem. 


DL, 


1,848,876 
Patented March 8, 1932 
PROCESS FOR CONVERTING OILS 
Lee J. Gary 
Application filed March 3, 1927 
5 Claims 


3. A process for the heat treatment of 
hydrocarbon oils to cause a rearrangement 
of the molecular structure thereof and to 
produce from higher boiling point hydro- 
carbon oils lower boiling point constituents 
amenable to refining for use as a motor 
fuel, which consists in passing the oil in an 
elongated restricted stream through a heat- 
ing zone wherein a cracking heat is im- 
parted to the oil and a superatmospheric 
pressure is maintained on the stream of oil 
being heated, discharging the oil so heated 
successively into a series of chambers in 
each of which vapors are evolved from the 
heated oil and liquid oil collects in a pool 
and overfiows to the next succeeding cham- 
ber, maintaining said chambers under 
cracking conditions of temperature and 
pressure, taking off the evolved vapors 
separately from each of said chambers 
and subjecting them to individual dephleg- 
mation independent of the vapors from 
the other chambers of the series, to sep- 
arate sufficiently cracked portions of the 
vapors from the insufficiently cracked por- 
tions which are condensed therein as reflux 
condensate, passing the reflux condensate 
so separated from the sufficiently cracked 
vapors, directly back to a preceding cham- 
ber of the series, whereby said reflux con- 
densate is commingled with liquid oil which 
is undergoing treatment, and which is of 
a character different from that from which 
the reflux condensate was evolved. 


1,850,261 
Patented March 22, 1932 
PROCESS OF CRACKING HYDRO- 
CARBON OILS 
Carbon P. Dubbs 
Application filed Dec. 12, 1918 
10 Claims 


1. A process of converting heavy into 
lighter hydrocarbons, consisting in passing 
a stream of oil through an elongated 
heated passageway to be heated to a crack- 
ing temperature by passing therethrough, 


in delivering the heated oil to an enlarged 
zone where substantial vaporization occurs, 
in discharging vapors to a dephlegmator 
where the insufficiently cracked vapors are 
condensed, in introducing a charging stock 
to said elongated heated passageway con- 
sisting of reflux condensate from said de- 
phlegmator and charging stock from a 
source of supply produced by advancing 
the reflux condensate and charging stock 
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toward one another in separately moving 
streams each under a mechanical pressure, 
in merging said separately moving streams 
of oil while each is advancing under pres- 
sure to permit intermingling thereof and 
passage through said elongated passage- 
way, in removing residue from said en- 
larged zone without permitting inter- 
mingling thereof with the oil in the heating 
zone, and in maintaining a superatmos- 
pherie pressure on the oil in said system. 


1,850,291 
Patented March 22, 1932 
PROCESS OF CRACKING OIL 
Jean Delattre Seguy 
Application filed Jan. 3, 1928 
2 Claims 


1. A process of cracking hydrocarbon 
oil consisting in subjecting the oil to an 
initial cracking step, separating the oils 
into vapors relatively free from coke form- 
ing constituents and into residue, isolat- 
ing said residue from the process subject- 
ing such vapors freed of said residue to a 
vapor phase cracking reaction as a second 
cracking step, in both the said steps sub- 
jecting the oil constituents to the direct 


118 


<a  eT 


‘See OY En See Ke So er tee 


ne NE a 


| 
| 
| 
| 
. 
{ 


physical contact action of temperature con- 
trolled combustion gases, passing the va- 
pors from the second cracking step to a 
reflux condenser, separating the sufficiently 
and insufficiently cracked vapors in said 
reflux condenser and recracking the reflux 
condensate. 


1,850,745 
Patented March 22, 1932 
PROCESS FOR CONVERTING 
PETROLEUMS 
Carbon P. Dubbs 
Application filed Oct. 24, 1921 
6 Claims 


1. A process of oil conversion, consist- 
ing in maintaining a body of oil at a con- 
version temperature under’ superatmos- 
pheric pressure, in passing the evolved 
vapors to a dephlegmating zone wherein 
they are dephlegmated by being initially 
subjected to the cooling action of incoming 
charging stock in physical contact there- 
with, and in thereafter being subjected to 
the cooling action of incoming charging 
stock out of physical contact therewith, in 
condensing the dephlegmated vapors, in 
withdrawing preheated charging stock and 
reflux condensate from the dephlegmating 
zone, and in recirculating portions thereof 
to the dephlegmating zone to assist the 
incoming charging stock in the dephleg- 
mating of the vapors. 


1,850,869 
Patented March 22, 1932 
PROCESS OF TREATING PETROLEUM 
OIL 
Gustav Egloff 
Application filed Oct. 27, 1923 
1 Claim 


A process for treating residual oil result- 
ing from the cracking of hydrocarbons 
comprising removing the heated residual 


oil from a zone of cracking, reducing the 
pressure on such heated residual oil, ad- 
mitting to such heated residual oil subse- 
quent to the reduction in pressure thereon, 
a supply of molten aluminum chloride, 
collecting a quantity of the residual oil and 
molten aluminum chloride in an unheated 
zone, agitating the mixed residual oil and 
molten aluminum chloride in said unheated 
zone to form polymerized lubricating prod- 
ucts. 

1,850,930 

Patented March 22, 1932 
APPARATUS FOR HYDROCARBON OIL 
CONVERSION 
Jacob Benjamin Heid 
Application filed Sept. 10, 1926 
4 Claims 


t. As an article of manufacture, a unit 
for insertion in a dephlegmating column of 
an oil cracking apparatus, said unit com- 
prising interconnected, spaced apart, upper 
and lower pan sections, the lower pan sec- 
tion being of greater diameter than the 
upper pan section, the outer wall of the 
lower pan section being constructed to 
snugly fit the interior wall of the dephleg- 
mating column, a vapor opening through 
said lower pan section, liquid overflow 
pipes carried by said lower pan section, an 
overflow well carried by and centrally dis- 
posed with respect to said upper pan sec- 
tion, radially extending conduits connected 
with said overflow well for delivering over- 
flow liquid from said upper pan section to 
spaced points in said lower pan section. 


1,850,933 
Patented March 22, 1932 
APPARATUS FOR LINING 
RECEPTACLES 
Lyman C. Huff 
Application filed July 15, 1926 
3 Claims 
1. In an apparatus for cracking hydro- 


119 


carbon oil, the combination with a metallic 
vessel having a removable lining, said lin- 
ing taking the form of a plurality of over- 
lapping pieces of plate, each of said pieces 


being perforated, and securing means 
passing through said perforations and 
penetrating only partly through the wall 
of the vessel. 


1,850,945 
Patented March 22, 1932 
APPARATUS FOR PRODUCING AND 
UTILIZING GAS 
Jean Delattre Seguy 
Application filed June 4, 1927 
4 Claims 
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2. In combination, a gas producer 


adapted to be charged with solid carbon- 
aceous material, a pipe connected there- 
with through which a combustion support- 
ing medium may be fed under pressure, a 
valve in said pipe, electric current connec- 
-tions between said valve and a source of 
electric current, a control switch in said 
connections, a gas accumulator connected 
by a communicating pipe with said pro- 
ducer, a discharge pipe from said accumu- 
lator communicating with points of use, a 
connection between said accumulator and 
said control switch so adapted that on 
variance of pressure conditions within the 
accumulator said switch is actuated to in- 
crease or decrease the amount of combus- 
tion supporting medium fed to said pro- 
ducer, a second gas'7 discharge line 
connected to said producer but out of com- 
munication with said previously mentioned 
discharge pipe, through which gas may be 
passed to a point other than said accumu- 
lator, a valve in said line, a valve in the 
communicating line between the producer 
and accumulator, and electric current con- 
ductors between said latter valves and said 
control switch adapted to simultaneously 
close one valve and open the other on 
actuation of said switch. 


1,852,748 
Patented April 5, 1932 
PROCESS AND APPARATUS FOR 
TREATING HYDROCARBONS 
Hiram J. Halle 
Application filed Sept. 1, 1920 
5 Claims 


1. .A process of cracking petroleum oil, 
consisting in heating oil under a predeter- 
mined pressure, passing the oil to a vapor 
chamber, reducing the pressure on the oil 
in the vapor chamber, passing the vapors 
to a reflux condenser, increasing the pres- 
sure on the vapors in the reflux condenser 
in excess of the pressure in the vapor 
chamber, passing the uncondensed vapors 
from the refiux condenser to a second con- 
denser and maintaining the pressure of 
said second condenser substantially higher 
than the pressure in said vapor chamber. 


1,852,783 
Patented April 5, 1932 
APPARATUS FOR CRACKING HYDRO- 
CARBON OILS 
Lester Kirschbraun 
Application filed Feb. 18, 1920 
9 Claims 
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3. An apparatus for cracking hydro- 
carbon oils, comprising a cracking cham- 
ber, and means for heating oils therein, of 
an expansion chamber comprising sections 


and communications therebetween, for 
selectively passing vapors and residuum 
from one section to the other, means for 
introducing vapors from said cracking 
chamber to said expansion chamber, valves 
for cutting off the supply of oil to either 
of the sections without disturbing the 
other, said expansion sections being of dif- 
ferent capacities and one disposed above 
the other in the vertical plane. 
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1,852,960 
Patented April 5, 1932 
PROCESS OF CRACKING OIL 
Gustav Egloff 
Application filed Dec. 29, 1920 
3 Claims 


1. A process of cracking oil, consisting 
in continuously passing the oil through a 
coil of restricted cross-sectional area, 
wherein it is subjected to cracking condi- 
tions of temperature and pressure, in dis- 
charging the oil from said coil into an 
expansion chamber where vaporization oc- 
curs, in passing the vapors from said ex- 
pansion chamber to a_ dephlegmator 
wherein the heavier fractions are con- 
densed, in condensing the vapors issuing 
from said dephlegmator and collecting the 
resulting distillate, in continuously with- 
drawing hot residuum from said expansion 
chamber and passing it to a residuum still 
wherein it is treated under a lower pres- 
sure than that maintained in the heating 
coil, in collecting the distillate resulting 
from such treatment of the residuum; in 
withdrawing reflux condensate from said 
dephlegmator and commingling it with the 
distillate resulting from the treatment of 


the residuum and in retreating the result-° 


ing mixture in a second coil, wherein, 
higher conditions of heat and pressure are 
maintained than in said first coil; in pass- 
ing the heated mixture from said second 
coil into an expansion chamber, in de- 
phlegmating vapors issuing from said last 
mentioned expansion chamber, in return- 
ing the reflux condensate resulting from 
such last mentioned dephlegmation to said 
second heating coil, in condensing the va- 
pors resulting from such dephlegmation 
and in collecting the resulting distillate. 


1,853,920 
Patented April 12, 1932 
REFINING OF PETROLEUM OILS 
Jacque C. Morrell 
Application filed Nov. 28, 1927 
2 Claims 


1. Steps in the process of refining a 
lighter gravity liquid product produced 
from the cracking of petroleum oil, com- 
prising subjecting the oil first to the action 
of phosphoric acid, and then to the action 
of concentrated sulphuric acid, to remove 
or convert objectionable compounds pres- 
ent in said lighter gravity liquid product. 


1,853,921 
Patented April 12, 1932 
REFINING OF GASOLINE-LIKE 
PRODUCTS OF HYDROCARBON OIL 
CONVERSION 
Jacque C. Morrell 
Application filed Oct. 31, 1929 
2 Claims 


2. The method of refining hydrocarbon 
oil which comprises subjecting the same to 
the action of sulphuric acid saturated with 
sulphur dioxide. 


1,853,965 
Patented April 12, 1932 
PROCESS FOR PRODUCING LOWER 
BOILING POINT HYDROCARBONS 
Carbon P. Dubbs 
Application filed Jan. 13, 1927 
4 Claims 
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1. A process for cracking oil, compris- 
“ing raising the oil to a cracking heat while 
flowing through a coil located in a heating 
zone, in delivering the heated oil from the 
coil to an enlarged vapor chamber, where- 
in a predetermined liquid level is main- 
tained, in separately removing light un- 
vaporized oil and heavy unvaporized oil 
from said vapor chamber, in passing va- 
pors evolved from the oil to a dephleg- 
mator, in uniting reflux condensate sep- 
arated from the vapors with the light 
unvaporized oil removed from said vapor 
chamber, in thereafter uniting said com- 
mingled reflux condensate and light unva- 
porized oil with a regulated quantity of 
fresh incoming charging stock, in supply- 
ing the resulting mixture to said heating 
coil, in maintaining a predetermined body 
of the heavy unvaporized oil removed from 
said vapor chamber in a zone apart from 
the vapor chamber, and in controlling the 
removal of heavy unvaporized oil from 
said vapor chamber by variations in the 
volume of oil in said zone. 


1,854,073 
Patented April 12, 1932 
PROCESS FOR CONVERTING 
PETROLEUM OIL 
Jean D. Seguy 
Application filed March 16, 1923 
4 Claims 
2. A process for converting hydrocar- 
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bon oil consisting in heating and vaporiz- 
ing the oil under a substantial pressure, 
subjecting the evolved vapors to a dephleg- 
mating action, condensing and collecting 
the dephlegmated vapors, directing reflux 
condensate and unvaporized oil constitu- 
ents to a secondary stage of treatment and 
there subjecting the combined products to 
heat and pressure conditions to produce 


further conversion, dephlegmating and con- 
densing the vapors evolved in the _ sec- 
ondary conversion stage, recycling selected 
portions of the reflux condensate removed 
from the initial dephlegmating stage to the 
top of the initial and secondary stages of 
dephlegmation and maintaining regulated 
pressure upon the system during treat- 
ment. 


1,854,115 
Patented April 12, 1932 
PROCESS FOR CRACKING PETROLEUM 
HYDROCARBONS 
Aubrey D. David 
Application filed Feb. 12, 1923 
2 Claims 


1. An improvement in an oil cracking 
process in which the oil is supplied to a 
heating coil wherein it is raised to a crack- 
ing temperature, thence delivered to an 
enlarged zone wherein substantial vapori- 
zation occurs, the vapors being delivered 
to a reflux condenser in which the insuffi- 
ciently cracked fractions are condensed 
forming reflux condensate, comprising the 
continuous circulation of reflux condensate 
separated from the vapors in said reflux 
condenser through a closed ring, including 


said reflux condenser and a zone outside of 
said reflux condenser, through which the 
reflux condensate circulating in the ring 
passes in heat interchange relation, but 
out of contact, with incoming cool charg- 
ing oil being supplied to the heating coil. 


1,854,417 
Patented April 19, 1932 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell _ 
Application filed Feb. 6, 1931 
6 Claims 
5. In the refining of the overhead prod- 
ucts of hydrocarbon oil cracking, the step 
which comprises subjecting said products 
to the action of a solution of sulphur 
dioxide in sulphuric acid of a concentra- 
tion of more than 95% at a temperature 
below 50°F. 


1,854,463 
Patented April 19, 1932 
TREATMENT OF HYDROCARBON 
Carbon P. Dubbs 
Application filed July 30, 1927 
3 Claims 


OIL 


1. A process for cracking oil comprising 
subjecting heavy oil to pressure distillation 
at a cracking temperature, causing sub- 
stantial vaporization in and taking off 
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vapors from said pressure distillation zone, 
said vapors including heavier insufficiently 
cracked fractions, separately removing un- 
vaporized oil from said pressure distilla- 
tion, subjecting said vapors to fractiona- 
tion to condense heavier insufficiently 
cracked fractions, subjecting said unvapo- 
rized oil independently of said vapors to 
further distillation by its contained heat 
in a zone of reduced pressure, combining 
vapors resulting from said further distilla- 
tion of the unvaporized oil with a fraction 
of vapors of like character and containing 
heavier insufficiently cracked fractions 
taken off from the pressure distillation. 


1,854,464 
Patented April 19, 1932 
PROCESS OF CRACKING OIL 
Gustav Egloff 
Application filed Dec. 23, 1925 
2 Claims 


1. An improvement in a continuous oil 
cracking process in which the oil is heated 
to a cracking temperature while passing 
through a heating coil, thence delivered 
to an enlarged zone wherein vaporization 
occurs and from which vapors pass to a 
reflux condenser, comprising delivering a 
portion of the oil which is passed through 
the heating coil directly to the enlarged 
zone, while passing a second portion of the 
oil, subsequent to its passage through the 
heating coil and prior to its introduction 
to the enlarged zone, through a portion of 
the reflux condenser, in heat interchange 
relation, but out of contact, with reflux 
condensate separated from the vapors in 
the reflux condenser, to effect a vaporiza- 
tion of gasoline-like constituents from the 
reflux condensate, and thereafter introduc- 
ing said second portion of the oil to said 
enlarged zone. 


1,855,167 
Patented April 19, 1932 
PROCESS FOR CRACKING OIL 
Carbon P. Dubbs 
Application filed Oct. 6, 1920 
2 Claims 


1. A continuous process for cracking 


oil, consisting in subjecting the oil in a 
heating zone to cracking conditions of 
temperature and pressure, in passing the 
generated vapors to a dephlegmator, in 
passing the dephlegmated vapors from the 
dephlegmator to a condenser and in col- 
lecting the resulting distillate, in main- 
taining an initial predetermined pressure 
on the oil in the heating zone and a prede- 


termined lower pressure on the oil in the 
dephlegmator, in maintaining in the con- 
denser a predetermined lower pressure 
than maintained in the dephlegmator, and 
in gradually reducing the pressure 
throughout the system as the treatment of 
the oil proceeds while maintaining con- 
stant the predetermined difference in pres- 
Sure between the heating zone and the de- 
phlegmator and between the dephlegmator 
and the condenser. 


1,855,488 
Patented April 26, 1932 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Jan. 29, 1931 
1 Claim 


A step in refining the overhead product 
resulting from the cracking of hydrocarbon 
oil, which comprises subjecting said prod- 
uct in heated vaporous condition to treat- 
ment with sulphur dioxide and oxygen 
containing gas in the presence of ferric - 
sulphate. 

1,855,879 
Patented April 26, 1932 
PROCESS OF CRACKING OIL 
Gustav Egloff 
Application filed Nov. 13, 1925 
5 Claims 


1. A process for simultaneously crack- 
ing a plurality of separate oils varying in 
character, both as to source and gravity, 
consisting in simultaneously passing said 
separate oils through independent coils 
wherein said oils are raised to a cracking 
temperature, in passing vapors evolved 
from the separate oils to a common zone 
wherein they physically commingle, in 
maintaining a superatmospheric pressure 


123 


on the oil in each coil, in maintaining a 
lower superatmospheric pressure in said 
common zone than is maintained on any 
coil, in subjecting the vapors issuing from 
said zone to dephlegmation in a single 


dephlegmating zone, in subjecting reflux 
condensate separated from the vapors in 
said dephlegmating zone to further crack- 
ing without returning the same to said coils, 
in condensing the dephlegmated vapors 
and in collecting the resulting distillate. 


1,857,364 
Patented May 10, 1932 
FURNACE 
Nicholas G. de Rachat 
Application filed May 29, 1929 
4 Claims 


2. A method of circulating gases in a 
heat transfer device comprising passing the 
fresh products of combustion from a com- 
bustion chamber to a heating chamber, 
removing regulated amounts of the spent 
products of combustion admixed with a 
limited quantity of free air passed in heat 
exchange relation with said heating cham- 
ber and passing the same adjacent the 
walls of the combustion chamber, and sub- 
sequently mixing the same with the fresh 
products of combustion in the heating 
chamber. 


1,857,394 
Patented May 10, 1932 
VAPOR CONDENSATION 
Neal S. Olsen 
Application filed April 9, 1927 
3 Claims 


1. A dephlegmator comprising a shell 
having vapor inlet and outlet and a liquid 
outlet, a vertical pipe mounted within said 
shell provided with liquid discharge ports, 
means for returning regulated portions of 
reflux from said shell to said vertical pipe, 
baffles adjacent said liquid discharge ports 
having edges terminating adjacent the 
interior wall of said shell, and secondary 
baffles adjacent said discharge ports for 
directing the liquid discharged through the 
ports onto said first mentioned baffles. 


1,857,406 
Patented May 10, 1932 
PROCESS FOR HYDROCARBON OIL 
CONVERSION 
Jean Delattre Seguy 
Application filed June 3, 1929 
4 Claims 


1. A method of hydrocarbon oil conver- 


sion comprising passing a stream of oil 


through an elongated passageway located 
in a furnace wherein the oil is heated to a 
cracking temperature, in then transferring 
the heated oil into an enlarged reaction 
drum where substantial separation of va- 
pors takes place, in withdrawing a portion 
only of said vapors and subjecting them 
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to a superheating temperature while re- 
moving the remaining vapors for dephleg- 
mation, in passing said superheated vapors 
to a dephlegmating zone, in subjecting all 
the vapors separated from the oil in the 
process to dephlegmation in said dephleg- 
mating zone, in removing and condensing 
the vapors which are still uncondensed 
after passage through the dephlegmating 
zone. 
1,857,445 
Patented May 10, 1932 
PROCESS AND APPARATUS FOR 
CONVERTING HYDROCARBONS 
Gustav Egloff and William R. Howard 
Application filed Sept. 1, 1922 
3 Claims 


1. A process of cracking petroleum oil, 
consisting in passing the oil through a heat- 
ing coil and heating it to a conversion tem- 
perature, preventing substantial vaporiza- 
tion in the heating coil, passing the heated 
oil to an enlarged expansion chamber 
where vaporization takes place, in prevent- 
ing the return of any unvaporized oil from 
said chamber to the heating coil, in with- 
drawing the vapors from said expansion 
chamber and subjecting them to dephleg- 
mation and returning selected portions of 
the reflux condensate to the expansion 
chamber, maintaining said reflux conden- 
sate in a pool separate from the heated 
oil introduced to the chamber from the 
heating coil, introducing charging oil to be 
treated into the pool of reflux condensate 
and forcing the combined mixture to the 
heating coil. 

1,857,532 
Patented May 10, 1932 
APPARATUS FOR TREATING HYDRO- 
CARBONS AND THE LIKE 
Carbon P. Dubbs 
Application filed Oct. 16, 1920 
3 Claims 


2. In an apparatus for cracking petro- 
leum oil, the combination with a still, 
means for heating a body of oil in the 
still, a plurality of fractional condensers, 
connections between said still and said 
fractional condensers whereby either frac- 


tional condenser may be placed in com- 
munication with the still and reflux con- 
densate returned to the still from one of 
said condensers, means for withdrawing 


condensate from the other condenser, a 
final condenser in communication with 
both of said fractional condensers and 
means for maintaining a superatmospheric 
pressure on the oil in said still. 


1,857,533 
Patented May 10, 1932 
METHOD OF TREATING 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed March 3, 1927 
4 Claims 


1. A process for cracking heavy hydro- 
carbon oil for the production of gasoline- 
like hydrocarbons which comprises intro- 
ducing the oil to an initial heating zone 
and heating the same therein to a tempera- 
ture sufficient to effect substantial vapor- 
ization of the oil, passing the evolved 
vapors to a super-heating zone to which no 
liquid oil from said initial heating zone is 
admitted, superheating a permanent hydro- 
carbon gas independently and exteriorly of 
said initial heating zone and said super- 
heating zone, introducing the superheated 
gas directly and without previous passage 
thru said initial heating zone to said super- 
heating zone and into physical contact with 
the vapors therein, superheating the vapors 
in said superheating zone to a temperature 
materially in excess of that maintained in 
said initial heating zone and in the absence 
of liquid oil from said initial heating zone, 
removing the superheated vapors and said 
gas from said superheating zone and cool- 
ing the same sufficiently to condense said 
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vapors out of the gas, and collecting the 
resultant distillate as the final product of 
the process. 


1,859,292 
Patented May 24, 1932 
PROCESS OF DISTILLING WOOD 
Gustav Egloff and Harry P. Benner 
Application filed March 19, 1926 
5 Claims 


1. The method of distillation of wood 
which consists in packing the wood in an 
enlarged zone of reaction, heating hydro- 
carbon oil to a cracking temperature, dis- 
charging the heated oil into the enlarged 
zone of reaction whereby the wood is dis- 
tilled by the heated oil, withdrawing the 
vapors from said zone and subjecting them 
to dephlegmation, thereby forming a re- 
flux condensate, returning the reflux con- 
densate to the heating stage, and finally 
collecting as the product of the process the 
combined vapors derived from the oil and 
wood which are uncondensed by said 
dephlegmation step. 


1,859,510 
Patented May 24, 1932 
ART OF CRACKING HYDROCARBON 
OILS 
Eugene C. Herthel and Thomas De Colon 
Tifft 
Application filed June 7, 1928 
3 Claims 


1. In processes of cracking higher boil- 
ing hydrocarbon oils to produce lower boil- 
ing hydrocarbon oils by distillation under 
pressure at cracking temperatures in which 
unvaporized oil is withdrawn during the 


pressure distillation and subjected to fur- 
ther vaporization by its self-contained heat 
under a reduced pressure, the improve- 
ment which comprises passing the vapors 
from the pressure still into a reflux tower, 
passing the vapors separated from the oil 
withdrawn from the pressure still into an- 
other reflux tower, passing fresh oil in in- 
direct heat exchanging relation with the 
vapors in the second mentioned reflux 
tower and thereby subjecting the vapors 
to condensation and then introducing this 
fresh oil into direct contact with the vapors 
in the first mentioned reflux tower, return- 
ing reflux together with admixed unvapor- 
ized fresh oil from the first mentioned re- 
flux tower to the pressure still and sepa- 
rately returning condensate from the sec- 
ond mentioned reflux tower directly to 
the pressure still. 


1,865,172 
Patented June 28, 1932 
PROCESS AND APPARATUS FOR. 
CRACKING HYDROCARBON 
OILS 
Ralph C. Cook 
Application filed Jan. 9, 1928 
6 Claims 


1. A process of treating hydrocarbon oil 
vapors to separate insufficiently cracked 
constituents from sufficiently cracked va- 
pors, which consists in passing the vapors 
to be treated upward in a plurality of 
parallel independent streams, causing the 
vapors in each of said streams to pass 
through packing material, subsequently 
causing the vapors to bubble through a 
pool of refluxing liquid, causing liquid 
from said pool to flow downwardly in con- 
tact with and countercurrent to the rising 
vapors, and thereafter withdrawing said 
vapors for condensation as the product of 
the process. 
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1,865,178 
Patented June 28, 1932 
PROCESS FOR TREATING HYDROCAR- 
BON OILS 
Carbon P. Dubbs 
Application filed April 9, 1927 
2 Claims 
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1. A process for cracking hydrocarbon 
oil comprising heating the oil in a heating 
zone, thereafter delivering the heated oil 
to a distilling zone, maintaining a super- 
atmospheric pressure on oil in said heating 
and distilling zones, continuously removing 
vapors from said distilling zone, continu- 
ously advancing a constant volume of 
charging oil for the process in a stream 
from the outlet of a mechanical pressure 
applying means, maintaining a constant 
volume of oil in said distilling zone by 
automatically regulating the amount of oil 
admitted from said stream to said heating 
zone through the medium of thermal 
means responsive to changes in the liquid 
level of the oil body in said distilling zone 
and directly returning such portions of 
said oil stream as are not admitted to said 
heating zone to the inlet side of said me- 
chanical pressure applying means. 


1,865,180 
Patented June 28, 1932 
PROCESS FOR PRODUCING CATALYSTS 
Warren F. Faragher 
Application filed June 15, 1931 — 
1 Claim 


A process for the production of highly 
activated metallic catalysts comprising sub- 
jecting the corresponding metallic oxides 
to treatment at elevated temperatures with 
activated hydrogen. 


1,865,181 
Patented June 28, 1932 
STREAM LINE RETURN HEADER 
FOR TUBES 
Teddy B. Fisher 
Application filed July 7, 1930 
3 Claims 
1. A stream line return header com- 
prising in combination, removably joined 
header blocks, adjacent tubes of a tube 
bank connected to said header blocks, a 
cap operatively associated with said header 


blocks and provided with a U-bend conduit 
connecting said adjacent tubes, and double 


Swingable adjustable means maintaining 
said cap in contact with said blocks. 


1,865,189 
Patented June 28, 1932 
PROCESS AND APPARATUS FOR 


TREATING HYDROCARBONS 
William R. Howard 
Application filed March 4, 1927 
4 Claims 
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1. A process of cracking hydrocarbon 
oil, consisting in subjecting the oil to 
cracking conditions of temperature and 
pressure, taking off vapors and subjecting 
them to dephlegmation, collecting the re- 
flux condensate in a separate pool, subject- 
ing such pool to cracking conditions inde- 
pendently regulated relative to the main 
cracking operation and causing the vapors 
generated by the main cracking operation 
to pass through said pool of reflux conden- 
sate in physical contact therewith prior to 
their dephlegmation. 


1,868,333 
Patented July 19, 1932 
REFINING OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed June 5, 1931 
2 Claims 


1. A method of refining hydrocarbon 
distillates containing sulphur and satu- 
rated and unsaturated hydrocarbons for 
the removal of sulphur therefrom which 
comprises treating the distillate with a 
quantity of liquid sulphur dioxide suffi- 
cient to dissolve said unsaturated hydro- 
carbons but insufficient to substantially 
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affect said saturated hydrocarbons, separat- 
ing the resultant solution of unsaturated 
hydrocarbons in sulphur dioxide from said 
saturated hydrocarbons, treating the sep- 
arated saturated hydrocarbons with sul- 
phuric acid to remove objectionable sul- 
phur compounds therefrom, separating the 
dissolved unsaturated hydrocarbons from 
the sulphur dioxide solution, and combin- 
ing the separated unsaturated hydrocar- 
bons with the treated saturated hydrocar- 
bons. 


1,868,462 
Patented July 19, 1932 
PROCESS FOR PRODUCING OIL GAS 
Lyman C. Huff 
Application filed June 15, 1925 
1 Claim 


A process for producing oil gas, which 
comprises passing heavy hydrocarbon oil 
in a restricted stream and in admixture 
with superheated steam through a heating 
zone and heating the same therein to a de- 
composition temperature between 1200° F. 
to 1500° F., discharging the heated mix- 
ture into an enlarged separating zone and 
separating the vapor and gas from carbon- 
aceous residue therein, dephlegmating said 
vapor and gas in a manner to separate the 
greater portion of the vapors from the gas 
by scrubbing the same with fresh oil be- 
ing supplied to said heating zone, and re- 
peatedly recycling the resultant reflux con- 
densate through said heating zone in ad- 
mixture with additional quantities of 
steam until the same has been substan- 
tially decomposed into gas. 


1,868,732 
Patented July 26, 1932 
PROCESS FOR DISTILLING COALS 
Carbon P. Dubbs 
Application filed Oct. 27, 1924 
3 Claims 


1. In the art of recovering values from 
hydrocarbon sources, raising hydrocarbon 
liquid to a cracking temperature, in then 
bringing the heated liquid into the pres- 
ence of hydrocarbon solids capable of de- 


structive distillation and transterring heat 
from the hydrocarbon liquid and its vapors 


to the solids to cause distillation of the 
volatiles contained therein. 


1,868,733 
Patented July 26, 1932 
DISTILLING BITUMEN 
Gustav Egloff 
Application filed Dec. 18, 1925 
5 Claims 


1. A process for distilling bituminous 
materials of a solid or semi-solid nature 
which consists in charging a mass of the 
bituminous materials into an enlarged 
zone, maintaining a zone of combustion in 
said mass, in separately heating a supply 
of hydrocarbon liquids to a temperature of 
substantially 800 degrees F. under a super- 
atmospheric pressure, admitting the liquid 
hydrocarbons while at such temperature 
into the zone of combustion in said mass 
of bituminous material, continuously sup- 
plying regulated quantities of air to the 
zone Of combustion in said mass of bitu- 
minous material to effect a controlled 
combustion thereof, in maintaining a sub- 
atmospheric pressure on said mass of bi- 
tuminous material and in recovering the 
vaporous constituents evolved therefrom. 
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1,868,734 
Patented July 26, 1932 
PROCESS OF DISTILLING BITUMEN 
Gustav Egloff 
Application filed Dec. 18, 1925 
2 Claims 


1. <A process for simultaneously heating 
a hydrocarbon liquid and a quantity of bi- 
tuminous material, which comprises the 
maintaining of a mass of bituminous ma- 
terial in a closed chamber, the heating of 
the hydrocarbon liquid to a cracking tem- 
perature in a separate zone, subsequently 
bringing the heated hydrocarbon liquid in- 
to physical contact with the bituminous 
material by introducing it into the lower 
portion of said closed chamber, removing 
vaporous constituents generated from the 
oil and bituminous materials from said 
closed chamber and, during the operation 
of the process, subjecting the bituminous 
material and heated hydrocarbon liquid 
and in said closed chamber to the action of 
steam and controlled combustion by intro- 
ducing thereto controlled quantities of 
steam and air, regulating the combustion 
in said closed chamber so that the temper- 
ature of the material therein is maintained 
in excess of 1000° F. and maintaining the 
material in said closed chamber under a 
superatmospheric pressure. 


1,868,735 
Patented July 26, 1932 
PROCESS OF DISTILLING BITUMEN 
Gustav Egloff 
Application filed Dec. 18, 1925 
7 Claims 


1. A process of treating solid bitumi- 
nous material, consisting in passing petro- 
leum oil through a heating zone where it 
is subjected to cracking conditions of tem- 
perature and pressure, passing the highly 
heated oil into a zone of combustion main- 
tained in a chamber containing solid bitu- 
minous material, introducing steam and 
air into the zone of combustion in said bi- 
tuminous material, and maintaining the 
quantity of air and the temperature to 
which bitumen is subjected sufficiently 


high to break down the steam and produce 
substantial quantities of hydrocarbon fixed 
gases, and maintaining a vacuum on the 
bitumen during such treatment. 


1,868,736 
Patented July 26, 1932 
CRACKING BITUMINOUS MATERIAL 
Gustav Egloff 
Application filed Dec. 30, 1925 
1 Claim 


In the art of recovering values from hy- 
drocarbon sources, charging a chamber 
with hydrocarbon solids capable of de- 
structive distillation, imparting cracking 
temperature to hydrocarbon liquid, and 
discharging the heated liquid into the 
chamber and thereby raising the solids to 
distillation temperature. 


1,868,737 
Patented July 26, 1932 
PROCESS OF DESTRUCTIVELY DISTIL- 
LING BITUMEN 
Gustav Egloff 
Application filed Dec. 30, 1925 
9 Claims 


1. A process for distilling bitumen, con- 
sisting in subjecting petroleum oil to crack- 
ing conditions of temperature and pressure, 
passing the oil so treated to a chamber con- 
taining bituminous material, causing the 
heated oil to come into intimate contact 
with such bituminous material so as to dis- 
solve out and distill off hydrocarbonaceous 
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constituents of said bituminous material, 
passing the petroleum and the material so 
dissolved and distilled out, to a reaction 
chamber where the mixture is subjected to 
cracking conditions, removing the vapors 


generated therefrom, and condensing and 
collecting them, and maintaining a super- 
atmospheric pressure on the material in 
the first mentioned chamber, and a lower 
pressure on the mixture of oil and hydro- 
carbonaceous constituents in said reaction 
chamber. 


1,868,738 
Patented July 26, 1932 
PROCESS OF DESTRUCTIVELY 
DISTILLING BITUMEN 
Gustav Egloff 
Application filed Dec. 30, 1925 
3 Claims 
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1. A continuous process for producing a 
low boiling point distillate from hydrocar- 
bon liquids and solids capable of destruc- 
tive distillation, comprising maintaining a 
mass of hydrocarbon solids, under crack- 
ing conditions of temperature and a super- 
atmospheric pressure, in an enlarged zone, 
separately heating hydrocarbon liquids, 
substantially free from hydrocarbon solids, 
to a cracking temperature under a super- 
atmospheric pressure, introducing the hy- 
drocarbon liquids, while at a cracking tem- 
perature, to said mass of hydrocarbon 
solids, to dissolve substantial portions of 
the carbonaceous material therefrom, re- 
moving the hydrocarbon liquids and the 


dissolved carbonaceous constituents sepa- 
rated from said mass of hydrocarbon solids 
from said enlarged zone, and subjecting 
such removed material, while in commin- 
gled form and at a high temperature, to the 
action of a vacuum which is adequate to 
effect a reduction in pressure sufficient to 
bring about substantial vaporization of 
said removed materials. 


1,869,978 : 
Patented Aug. 2, 1932 
PROCESS AND APPARATUS FOR 
CONVERTING HYDROCARBONS 
Alfred Oberle 
Application filed July 2, 1923 
6 Claims 
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1. A process of converting hydrocarbons 
consisting in introducing the charging oil 
to a pool in a conversion zone, withdrawing 
the oil from said. pool and passing it 
through a heating zone and there raising it 
to a conversion temperature, directing the 
heated oil to the conversion pool, subject- 
ing the vapors evolved to a refluxing and 
condensing action, passing the unvaporized 
products to a coking zone, distilling the 
unvaporized products under reduced pres- 
sure conditions in said zone by the heat of 
the partially expended flue gases from the 
heating zone, and maintaining. the hydro- 
carbon products in the conversion pool and 
coking zone in a turbulent condition to 
prevent deposition of the free carbon. 


1,870,010 
Patented Aug. 2, 1932 
DEVICE FOR RECIRCULATING HIGHLY 
HEATED GASES 
Lyman C. Huff 
Application filed Dec. 1, 1927 
6 Claims 


6. In combination with an oven, a motor 
supported on the top thereof, a shaft ex- 
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tending from said motor into said oven, a 
fan on said shaft within said oven, and a 
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cooling disk carried by said shaft between 
said top and motor. 


1,870,049 
Patented Aug. 2, 1932 
PROCESS FOR TREATING PETROLEUM 
OIL 
Lyman C. Huff 
Application filed Jan. 9, 1926 
1 Claim 


A continuous process for cracking hydro- 
carbon oil, comprising subjecting the oil to 
a cracking temperature under a superat- 
mospheric pressure in a heating zone, 
delivering the heated oil to an enlarged 
reaction chamber, wherein conversion oc- 
curs, passing vapors evolved from the oil 
to a dephlegmating zone, wherein the 
insufficiently cracked fractions are con- 
densed, commingling with the incoming 
charging oil for the process caustic soda, 
in an amount sufficient to neutralize the 
corrosive effect of the sulphurous com- 
pounds contained in the oil and formed as 
a result of the cracking reaction, delivering 
the oil and commingled caustic soda to said 
dephlegmating zone, wherein it acts as a 
dephlegmating medium for the oil vapors, 
supplying reflux condensate, incoming 
charging oil and the commingled caustic 
soda to the heating zone. 


1,870,063 . 

Patented Aug. 2, 1932 
REFINING OF PETROLEUM OILS 
Jacque C. Morrell 
Application filed Dec. 9, 1925 
3 Claims 


2. A process for refining hydrocarbon 
oil which comprises treating the same with 
concentrated sulphuric acid spaced with a 
substantially water-free organic acid capa- 
ble of cutting down the reactivity of the 
sulphuric acid and of lessening undesirable 
reaction between the sulphuric acid and the 
oil. 


1,870,178 
Patented Aug. 2, 1932 
PROCESS FOR CRACKING OIL 
Lester Kirschbraun 
Application filed Sept. 10, 1920 
2 Claims 
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2. A process of cracking oil, comprising 
‘passing oil through a heating zone, thence 
passing the same to a vaporizing zone con- 
taining a plurality of connected vaporizing 
tubes, in initially introducing different rela- 
tive quantities of oil to each of said tubes, 
in varying the relative quantities of oil 
introduced to the tubes as the treatment 
proceeds by decreasing the initial quantity 
introduced to one tube and increasing the 
initial quantity introduced to another tube 
and in condensing and collecting the vapors 
from the plurality of tubes. 


1,881,286 
Patented Oct. 4, 1932 
RADIANT AND CONVECTION HEAT 
FURNACE 
Lev A. Mekler 
Application filed April 29, 1929 
7 Claims 


4, A method of heating a fluid by radi- 
ant heat in a series of rows of tubes dis- 
posed adjacent the roof and one wall of the 
combustion chamber of a furnace, compris- 
ing first passing the fluid through a first 
row of roof tubes exposed to the most in- 
tense radiant heat, then passing the fluid 
through a row of wall tubes less exposed to 
radiant heat than said first row, and sub- 
sequently passing the fluid through a sec- 
ond row of roof tubes still less exposed to 
radiant heat. 

6. A heat transfer apparatus comprising 
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a furnace, a plurality of rows of roof tubes 
disposed along the roof of the furnace, wall 
tubes disposed along a wall of the furnace, 
a connection between the lower row of roof 


tubes and one end of the wall tubes, and a 
connection between the other end of the 
wall tubes and the second row of roof 
tubes, all the tubes being adapted to carry 
a fluid to be heated. 


1,884,886 
Patented Oct. 25, 1932 
PROCESS FOR HYDROCARBON OIL 
CONVERSION 
Jean Delattre Seguy 
Application filed Jan. 27, 1927 
4 Claims 
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1. A process of hydrocarbon oil conver- 
sion, comprising subjecting oil to cracking 
conditions of temperature and superatmos- 
pheric pressure to cause substantial va- 
porization, separating said vapors and 
subjecting same to reflux condensation, 
collecting a pool of said reflux condensate, 
subjecting the pool of reflux condensate to 
a reboiling action to release lighter frac- 
tions thereof by passing a liquid heated to 
a higher temperature than the pool of 
reflux condensate through said pool but out 
of direct contact therewith in a closed 
eycle, utilizing a portion of said reflux con- 
densate as the liquid medium circulating 
through said closed cycle, releasing vapors 
from said cycle and adding regulated por- 
tions of reflux condensate from the pool to 
the body circulating through the closed 
cycle in quantity sufficient to compensate 
for said vapors released from said closed 


cycle, whereby the amount of liquid in said 
closed cycle is maintained constant. 


1,884,887 
Patented Oct. 25, 1932 


TREATMENT OF HYDROCARBON OILS 


Jean D. Seguy 
Application filed Jan. 10, 1929 


6 Claims 
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1. A method for treating the vaporous 
and gaseous mixture produced in the crack- 
ing of hydrocarbon oils which comprises 
dephlegmating the mixture of vapors and 
gases to condense and separate therefrom 
fractions heavier than gasoline, then sub- 
jecting the mixture to partial condensation 
at a temperature above atmospheric to 
condense therefrom a heavy gasoline cut 
while retaining a lighter gasoline cut in 
vapor form, separating the condensed 
heavy gasoline cut from the vapor-gas mix- 
ture, and then rectifying the mixture in the 
absence of said condensed heavy gasoline 
cut to sharply separate and condense said 
lighter gasoline cut from the incondensable 
gases. 


1,884,915 
Patented Oct. 25, 1932 
PROCESS FOR TREATING PETROLEUM 
OIL 
Claude F.. Tears 
Application filed June 18, 1923 
8 Claims 


1. An oil conversion process, consisting 
in subjecting the oil to cracking conditions 
of temperature and pressure, in subjecting 
the evolved vapors to reflux condensation 
in a reflux condenser, in re-cracking the 
reflux condensate, in passing the vapors 
from the reflux condenser to a partial con- 
denser, in fractionating the vapors and 
liquid passing from the partial condenser, 
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in introducing steam to the vapors and 
liquid undergoing fractionation, and in 
condensing and collecting the uncondensed 
vapors after fractionation as gasoline-like 
products. 


1,885,190 
Patented Nov. 1, 1932 
PROCESS FOR STABILIZING GASOLINE 
AND THE LIKE 
Gustav Egloff 
Application filed Nov. 4, 1929 
4 Claims 


1. A process for preventing deteriora- 
tion during storage of cracked gasoline 
having anti-knock properties which com- 
prises adding to such gasoline from a trace 
up to two per cent of anthraquinone. 

2. Motor fuel comprising cracked gaso- 
line having anti-knock properties and con- 
taining from a trace up to two per cent of 
anthraquinone. 


1,886,946 
Patented Nov. 8, 1932 
APPARATUS FOR TREATING 
PETROLEUM 
Carbon P. Dubbs 
Application filed July 1, 1925 
2 Claims 


AE, x A 
-———F 


2. In an apparatus for cracking hydro- 
carbon oil, comprising a furnace having a 
heating coil disposed therein, a plurality of 
enlarged chambers disposed outside of said 
furnace, a common header in communica- 
tion with said chambers, a transfer line 
connecting said coil with said header, 
means positioned in said header for selec- 
tively directing oil from the coil to any 
one of said enlarged chambers, a vapor 
header in communication with each of said 
chambers, a vapor transfer line connected 
to said header, dephlegmating means in 
communication with said transfer line, 
means positioned in said vapor header for 
establishing direct communication from 
any one of said chambers to said dephleg- 
mating means, a pump interposed in said 
vapor transfer line, and means for by- 
passing said pump, means for introducing 
charging oil to the dephlegmating means, 
means for supplying unvaporized charging 
oil and reflux condensate from the dephleg- 


mating means to the heating coil, and 
means for maintaining a superatmospheric 
pressure on the oil undergoing treatment 
in the apparatus. 


1,886,957 
Patented Nov. 8, 1932 
METHOD AND APPARATUS FOR 
DEPHLEGMATION 
Lyman C. Huff 
Application filed March 10, 1926 
7 Claims 


~ 7. A method of dephlegmation in an oil 

cracking process to separate lighter from 
heavier fractions, comprising introducing 
hydrocarbon vapors to the lower portion of 
a devhlegmating zone to pass through a 
series of spaced compartments provided 
with vertical conduits of restricted cross 
sectional area to cause said vapors to con- 
dense while ascending therethrough, intro- 
ducing a liquid cooling medium to the 
upper portion of said dephlegmating zone 
to contact and commingle with said ascend- 
ing vapors, and imparting a swirling action 
to said vapors within said conduits by their 
introduction thereto from said compart- 
ments through lateral openings of re- 
stricted cross section disposed thereon. 


1,887,039 
Patented Nov. 8, 19382 
APPARATUS FOR CONVERTING 
HYDROCARBONS 
Robert T. Pollock 
Application filed May 26, 1924 
5 Claims 


1. In an apparatus of the character de- 
scribed, the combination with a still, of a 
reflux condenser, a charging pump, means 
for delivering oil from the charging pump, 
into the upper portion of the reflux con- 
denser, connections between the vapor 
spaces of the still and the lower portion of 
said reflux condenser, connections from the 
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lower portion of the reflux condenser to the 
still, a tank for receiving a portion of the 
reflux condensate and charging oil from the 
reflux condenser, means for passing reflux 


condenser to said tank and means for 
pumping regulated quantities of said con- 
densate and charging oil from said tank to 
the reflux condenser. 


1,887,051 
Patented Nov. 8, 1932 
TREATMENT OF HYDROCARBON OILS 
Harold C. Weber 
Application filed Nov. 3, 1930 
3 Claims 
1. A process for the hydrogenation of 
hydrocarbons comprising passing an elec- 
tric current through a mixture containing 
the said hydrocarbons and a substance 
capable of conducting the electric current, 
the said substance being characterized by 
ability to react with the electrodes between 
which the current is flowing to form finely 
divided solid secondary products insoluble 
in the hydrocarbons which act catalytically 
to promote the hydrogenation of said 
hydrocarbons. 


1,887,083 
Patented Nov. 8, 1932 
PROCESS AND APPARATUS FOR 
CRACKING OIL 
Gustav Egloff 
Application filed Dec. 9, 1920 
6 Claims 


1. A process for producing a cracked 


blended low boiling point oil, consisting in 
simultaneously subjecting a gas oil and a 
fuel oil to independent cracking treatments 
under relatively higher and lower condi- 
tions of temperature and pressure re- 
spectively, in completely preventing com- 
mingling of liquid constituents of said oils, 
in uniting the vapors evolved from the oils 
while at a high temperature, in subjecting 
the united vapors to dephlegmating and 
condensing actions, and in uniting reflux 
condensate separated from the vapors dur- 
ing the dephlegmating action with the gas 
oil undergoing treatment in the process. 


1,888,028 
Patented Nov. 15, 1932 
PROCESS FOR HYDROCARBON OIL 
CONVERSION 
Carbon P. Dubbs 
Application filed April 4, 1927 
9 Claims 


4. A process of hydrocarbon oil conver- 
sion consisting in generating gases of com- 
bustion in a gas generating zone, heating 
the oil in indirect contact with the gases of 
combustion, passing the heated oil and 
gases of combustion into a second zone in 
direct physical contact attended by vapori- 
zation of the oil, and recirculating regu- 
lated portions of the contents of said zones 
in a local cycle respectively through each 
of said zones. 


1,888,029 
Patented Nov. 15, 1932 
PROCESS FOR TREATING PETROLEUM 
OIL ; 
Gustav Egloff and Harry P. Benner 
Application filed July 17, 1924 
2 Claims 


1. A process for cracking hydrocarbon 
oils, consisting in distilling the charging 
oil at a cracking temperature under super- 
atmospheric pressure, in passing the gen- 
erated vapors to a combined scrubbing and 
cracking vessel, in maintaining a predeter- 
mined supply of a second oil in said vessel, 
in compelling the vapors evolved from the 
charging oil undergoing pressure distilla- 
tion to pass first downwardly and thence 
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upwardly through the supply of said second 
oil in said vessel before escaping therefrom 
to simultaneously scrub such vapors and 
crack some fractions of the oil in said 
vessel, in discharging scrubbed vapors 
evolved from said charging oil, commingled 
with vapors released from said second oil, 
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from said vessel to a dephlegmator, where- 
in the insufficiently cracked fractions are 
condensed, forming reflux condensate, in 
retreating the reflux condensate by uniting 
the same with the charging oil undergoing 
treatment in the process, and in condensing 
the dephlegmated vapors and collecting the 
resulting distillate. 
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1,888,039 
Patented Nov. 15, 1932 
INTERLOCKING LINING FOR VESSELS 
OF RECEPTACLES 
Lyman C.. Huff 
Application filed July 28, 1930 
8 Claims 
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1. A resistant lining for a non-resistant 
surface comprising a plurality of resistant 
blocks having recesses formed in opposite 
edges, a plurality of elements extending 
outwardly. from said surface, and projec- 


tions upon said elements which register 
with the recesses provided in said blocks. 


1,888,044 
Patented Nov. 15, 1932 
PROCESS OF OBTAINING RESINS OR 
RESIN LIKE BODIES FROM CRACKED 
HYDROCARBON PRODUCTS 
Jacque C. Morrell 
Application filed Jan. 6; 1928 
8 Claims 


1. A process of improving resin-like 
bodies obtained from cracked hydrocarbon 
distillates which comprises first removing 
said resinous bodies with an adsorbing 
material and separating the same from the 
adsorbing material, and thereafter subject- 
ing the removed bodies to the simultaneous 
action of an oxidizing agent and ultra-violet 
light. 


1,888,048 
Patented Nov. 15, 1932 
TREATMENT OF HYDROCARBON OILS 
Edwin F. Nelson 
Application filed Oct. 22, 1930 
9 Claims 


1. Ina method of intimately associating 
liquid and vapors, which comprises passing 
liquid downwardly through a plurality of 
zones in each of which a fixed liquid level 
is maintained, and passing vapors under 
pressure upwardly through said plurality 
of zones, the step of facilitating the pas- 
sage of liquid from one zone to the zone 
next below by passing a stream of vapors 
at relatively high velocity from a zone of 
relatively high pressure into the liquid 
passing from said upper zone to said lower 
zone. 


1,888,051 
Patented Nov. 15, 1932 
PROCESS AND APPARATUS FOR 
TREATING HYDROCARBONS 
Jean D. Seguy 
Application filed Oct. 26, 1923 
2 Claims 


1. A process for cracking oil consisting 
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in subjecting the oil to conversion condi- 
tions of heat and pressure in a coil, in 
transferring the heated oil to an enlarged 
chamber, in dephlegmating the vapors issu- 
ing from said chamber, in condensing and 
collecting the dephlegmated vapors, in con- 
tinuously discharging unvaporized residual 
oil from said chamber to a settling zone 
wherein substantial portions of its free 
carbon content is precipitated, in re-distil- 


ling substantial portions of the pressure 
distillate produced, under a lower pressure 
than is maintained on the oil in the coil 
by passage thereof through a zone of heat 
interchange with uncondensed vapors, in 
returning regulated quantities: of the un- 
vaporized distillate from said zone of heat 
interchange and carbon-free residual oil 
from said settling zone to said coil for 
further treatment. 


1,889,388 
Patented Nov. 29, 1932 
TREATMENT OF HYDROCARBON OILS 
Marvin Smith 
Application filed Dec. 5, 1931 
3 Claims 


1. A process for refining hydrocarbon 
oils which consists in subjecting the oil in 
heated vaporous condition to the action of 
hydrogen while in contact with a chromite 
of a metal for the purpose of desulphuriz- 
ing such oil. 


1,889,835 
Patented Dec. 6, 1932 
TREATMENT OF MOTOR FUEL 
Charles D. Lowry, Jr. and Charles G. Dryer 
Application filed Dec. 18, 1931 
8 Claims 


1. A process for preventing or substan- 
tially reducing deterioration of hydrocar- 
bon distillates consisting essentially of 
gasoline and containing cracked unsatu- 
rated hydrocarbons, said process compris- 
ing adding to the distillate a small amount 
of the tar fraction obtained in the destruc- 
tive distillation of wood, said fraction hav- 
ing the property of substantially inhibiting 
gum formation in the distillate. 

3. A process for preventing or substan- 
tially reducing deterioration of hydrocar- 
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bon distillates consisting essentially ot gas- 
oline and containing cracked unsaturated 
hydrocarbons, said process comprising add- 
ing to the distillate a small amount of the 
tar fraction obtained in the destructive dis- 
tillation of hardwood. 


1,889,836 
Patented Dec. 6, 1932 
TREATMENT OF MOTOR FUEL 
Charles D. Lowry, Jr. and Charles G. Dryer 
Application filed March 11, 1932 
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1. A process for preventing or substan- 
tially reducing deterioration of hydrocar- 
bon distillates consisting essentially of 
gasoline and containing cracked unsatu- 
rated hydrocarbons, said process compris- 
ing adding to the distillate a small amount 
of an oily distillate of hardwood tar, boiling 
between 240°C. and 300°C. 


1,890,188 
Patented Dec. 6, 1932 
METHOD AND APPARATUS FOR 
PRODUCING LAMPBLACK 
Jacque C. Morrell and Valentine A. Mekler 
Application filed April 2, 1928 
5 Claims 


4. A method for producing lampblack 


which comprises incompletely burning 
liquid hydrocarbon while continuously 
flowing the same by gravity in a thin film. 


1,890,229 
Patented Dec. 6, 1932 
REFINING OF HYDROCARBON OIL 
Jacque C. Morrell and Jesse L. Essex 
Application filed Jan. 9, 1928 
2 Claims 


1. A step in a process of refining 
eracked hydrocarbon distillate which con- 
sists in subjecting said distillate to the 
action of borax at a temperature substan- 
tially above atmospheric but below crack- 
ing to remove therefrom gummy com- 
pounds and oily polymers. 


1,890,230 
Patented Dec. 6, 1932 
REFINING OF HYDROCARBON OIL 
Jacque ©. Morrell and Jesse L. Essex 
Application filed Nov. 5, 1928 
8 Claims 


1. A step in a process of refining 
cracked hydrocarbon distillates to remove 
gummy compounds, comprising subjecting 
said distillates to heat in the presence of a 
mixture of borax and adsorbent of the clay 
type under temperature conditions ade- 
quate to effect such removal. 


1,890,316 
Patented Dec. 6, 1932 
APPARATUS FOR PRODUCING LOWER 
BOILING POINT HYDROCARBONS 
Carbon P. Dubbs 
Application filed Jan. 14, 1925 
5 Claims 
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1. An apparatus for treating hydrocar- 
bon oils, comprising a plurality of heating 
coils of restricted cross-sectional area dis- 
posed within a furnace, means for passing 
the oil successively through each of the 
plurality of coils, means positioned inter- 
mediate said coils to relieve the oil of its 
vaporous constituents prior to its passage 
through the subsequent coil, means for 
passing the oil from the last of said coils 
to an enlarged vapor chamber wherein sub- 
stantial conversion of the oil occurs, means 
for dephlegmating the evolved vapors, 


means for returning the reflux condensate 
to said enlarged vapor chamber, means for 
continuously returning the unvaporized re- 
flux condensate and the lighter unvaporized 
residual oil in said vapor chamber to the 
inlet of the first of said coils, and means 
for maintaining a superatmospheric pres- 
sure on the oil undergoing conversion. 


1,890,974 
Patented Dec. 13, 1932 
PROCESS FOR CONVERTING HYDRO- 
CARBONS 
Carbon P. Dubbs 
Application filed Feb. 15, 1926 
4 Claims 
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1. A process for cracking hydrocarbon 
oil, consisting in raising the oil to a crack- 
ing temperature in a heating zone, in pass- 


.ing vapors evolved from the oil to a 


dephlegmator, in condensing the dephleg- 
mated vapors issuing from said dephleg- 
mator, in collecting the resulting distillate, 
in controlling the percentage of vapors con- 
densed in said dephlegmator by introducing 
a regulated quantity of said distillate to the 
dephlegmator adjacent the vapor outlet 
therefrom and by introducing regulated 
quantities of incoming charging oil to said 
dephlegmator at a point well below the 
vapor discharge therefrom, and in main- 
taining a superatmospheriec pressure on the 
oil undergoing conversion in the process. 


1,891,199 
Patented Dec. 13, 1932 
PROCESS FOR TREATING 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed Aug. 13, 1926 
11 Claims 


4. A continuous process for cracking 
high boiling point hydrocarbon oils to pro- 
duce gasoline-like products comprising 
passing the oil once only through a heating 
coil wherein the oil is raised to an effective 
cracking temperature under a superatmos- 
pheriec pressure, discharging the heated 
products from the coil to the upper end 
of an unheated vertically elongated reac- 
tion chamber also maintained under pres- 
sure and wherein said products are sub- 
jected to an additional minimum time of 
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reaction while at a cracking temperature, 
preventing any appreciable accumulation 
of liquid in said chamber, removing all the 
products from said chamber from the lower 
end thereof, delivering said products to a 
zone of lower pressure wherein separation 
of vapors is in large part effected by the 
contained heat of the oil, withdrawing the 
unvaporized residue from said zone of 
lower pressure in a form suitable as a 
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liquid fuel, passing the vapors from said 
zone of lower pressure to a dephlegmating 
zone, effecting partial condensation of the 
vapors in said dephlegmating zone by the 
cooling action of charging oil for the proc- 
ess, condensing the vapors uncondensed by 
dephlegmation and collecting the resulting 
distillate, and continuously pumping charg- 
ing oil and reflux condensate from said 
dephlegmating zone to and through said 
heating coil. 


1,891,218 
Patented Dec. 13, 1932 
‘RACKING PROCHSS FOR HYDRO- 
CARBON OILS 
Daniel Pyzel 
Application filed July 24, 1922 
3 Claims 
A process for the conversion of hy- 


drocarbon oils consisting in heating a 
stream of oil to a cracking temperature, in 
passing such heated oil through a reacting 
zone where the oil is maintained under a 
superatmospheric pressure and where a 
substantial portion of the oil remains in 
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liquid phase, in continuously introducing 
said oil to a zone of lower pressure in such 
a manner as would permit vaporization of 
said oil, and in checking such vaporization 
by introducing regulated quantities of a 
cooling medium to said zone of reduced 
pressure. 


1,892,432 
Patented Dec. 27, 1932 
PROCESS FOR THE CONVERSION 
HYDROCARBON OILS 
William R. Howard 
Application filed Dec. 31, 1921 
6 Claims 


OF 


1. A process of converting hydrocarbon 
oil consisting in passing oil in a coil 
through a heating zone where it is heated 
to a cracking temperature, in introducing 
the highly heated oil to a vapor chamber, 
in discharging vapors from said chamber to 
a reflux condenser, in introducing reflux 
condensate from said condenser to a reflux 
still disposed within said vapor chamber, 
in discharging vapors from the reflux still 
to the reflux condenser, in withdrawing un- 
vaporized reflux condensate from said still 
and introducing said condensate to a sec- 
ond still where the same is heated to crack- 
ing temperatures, and in discharging va- 
pors from said second still while maintain- 
ing the entire apparatus under a superat- 
mospheric pressure. 
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1,892,433 
Patented Dec. 27, 1932 
PROTECTIVE LINING FOR VESSELS 
Lyman C. Huff 
Application filed Dec. 1, 1930 
4 Claims 


~<a >< 


ease 


MO >DWW IWS 


1. In combination, a chamber having a 
granular heat-resistant lining on an inner 
wall thereof, and reinforcing means for 
said lining, comprising a crimped wire 
mesh, the crests and troughs of said crimps 
lying in parallel planes and spaced a 
greater distance from each other than twice 
the diameter of said wire. 


1,892,437 
Patented Dec. 27, 1932 
PROCESS AND APPARATUS FOR 
TREATING HYDROCARBON OIL 
Jacque C. Morrell and Joseph G. Alther 
Application filed Feb. 6, 1925 
8S Claims 
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6. A process for treating cracked hydro- 
carbon oil vapors comprising subjecting 
such vapors to dephlegmation in a zone 
maintained under a superatmospheric pres- 
Sure, passing the uncondensed dephleg- 
mated vapors to a fractionating column, 
preventing premature condensation of the 
major portion of the dephlegmated vapors 


in said fractionating column by introducing 
steam to physically commingle with the 
vapors in said fractionating column, caus- 
ing the commingled steam and vapors to 
have an obstructed passage through said 
column, maintaining the commingled steam 
and vapors in said column under a sub- 
stantially atmospheric pressure, subjecting 
the commingled steam and vapors subse- 
quent to their passage from said column to 
condensation, and thereafter effecting a 
separation of the resultant water and dis- 
tillate. 


1,892,451 
Patented Dec. 27, 1932 
PROCESS AND APPARATUS FOR 
CRACKING PETROLEUM OILS 
Carbon P. Dubbs 
Application filed July 10, 1926 
4 Claims 


1. An apparatus for cracking hydrocar- 
bon oil comprising an enlarged chamber 
within which a body of oil is adapted to be 
maintained under cracking conditions of 
temperature and pressure, a reflux con- 
denser, means for conveying vapors evolved 
from the oil from ‘said enlarged chamber to 
said reflux condenser, a heating coil dis- 
posed within a furnace, means for introduc- 
ing incoming charging oil to a section of 
the heating coil disposed in the coolest 
portion of the furnace, means for convey- 
ing reflux condensate from said reflux con- 
denser to a section of the heating coil dis- 
posed in the hottest portion of the furnace, 
and means for uniting the charging oil sub- 
sequent to its flow through the section of 
the coil positioned in the coolest portion of 
the furnace with the reflux condensate en- 
tering the section of the coil positioned in 
the hottest portion of the furnace, and 
means for conveying the heated charging 
oil and reflux to said enlarged chamber. 


1,892,452 
Patented Dec. 27, 1932 
PROCESS FOR CRACKING HYDRO- 
CARBON OIL 
Carbon P. Dubbs 
Application filed Jan. 12, 1922 
5 Claims 


1. A process for cracking hydrocarbon 
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oils, consisting in simultaneously preheat- 
ing the oil and dephlegmating the oil 
vapors by introducing the oil to be treated 
into a coil having imperforate side walls 
extending through the hottest portion of 
the dephlegmating stage, discharging the 
oil from the coil into a portion of the de- 
phlegmating stage above the inlet of said 
coil and permitting the preheated oil to 
come in intimate contact with the vapors 
rising through said dephlegmating. stage, 
drawing off the oil and condensate from 
the dephlegmating stage and subjecting 
them to a cracking temperature in a heat- 
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ing zone, passing the heated oil to a va- 
porizing stage, subjecting the vapors 
evolved therein to dephlegmating and con- 
densing actions and withdrawing the un- 
vaporized oil from the vaporizing stage, 
and maintaining a regulated vapor pres- 
sure upon the system. 


1,895,873 
Patented Jan. 31, 1933 
PROCESS FOR CRACKING HYDRO- 
CARBON OILS 
Joseph G. Alther 
Application filed Aug. 23, 1926 
3 Claims 


A pr 
oil comprising initially subjecting the oil 
to a cracking temperature, thence passing 
the oil through a reaction zone wherein a 
time period of reaction is allowed without 
increase in temperature of the oil, in pass- 
ing the oil from the reaction zone to a 
separating chamber maintained under a 
lower pressure than the pressure in the 
reaction zone, taking off vapors from said 
separating chamber, subjecting such va- 
pors to reflux condensation and in returning 
reflux condensate separated from the va- 


pors to the oil passing through the reaction 
chamber without previously commingling 
with the oil being treated in the process, 
controlling the temperature of the reflux 
condensate returned to the oil in the reac- 
tion zone by separately heating predeter- 
mined portions of the returned reflux con- 
densate prior to introduction thereof to the 
reaction zone. 


1,896,226 ° 
Patented Feb. 7, 1933 
PROCESS OF CRACKING 
HYDROCARBONS 
Gustav EKglofft 
Application filed Dec. 21, 1925 
2 Claims 


1. A continuous process for cracking 
hydrocarbons, comprising initially raising a 
hydrocarbon oil to a cracking temperature 
while under a superatmospheric pressure, 
removing from the hydrocarbon oil such 
vapors as are evolved therefrom, raising 
the temperature of all of such vapors, prior 
to condensation, substantially 300°F., above 
the temperature to which said hydrocarbon 
oil was initially subjected, thereafter sub- 
jecting such vapors to reflux condensation 
and uniting reflux condensate separated 
from the vapors with the vaporous constit- 
uents being evolved from said hydrocarbon 
oil without returning said reflux condensate 
to the oil from which the vapors are 
evolved. 


1,896,227 
Patented Feb. 7, 1933 
PROCESS OF PRODUCING RESINOUS 
COMPOUNDS AND PRODUCTS 
THEREFROM 
Gustav Egloff 
Application filed March 24, 1927 
4 Claims 


4. A process for producing resinous 
bodies from cracked hydrocarbon dis- 
tillates which comprises adding sulphur to 
the distillate, heating the resultant mixture 
to a temperature adequate to effect reac- 
tion between the sulphur and distillate and 
Simultaneously distilling the mixture, re- 
fluxing the vapors evolved by the heating 
and distillation and returning resultant 
condensate to the mixture being heated, 
and continuing such heating and refluxing 
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until a substantial portion of the distillate 
has been converted into resinous bodies. 


1,896,228 
Patented Feb. 7, 1933 
PROCESS OF CRACKING 
HYDROCARBONS 
Gustav Egloff 
Application filed Jan. 6, 1928 
1 Claim 


hydrocarbon oil to produce distillates hav- 
ing high anti-knock properties including 
the steps of heating the oil to a cracking 
temperature while flowing through a heat- 
ing coil under superatmospheric pressure, 
thence transferring the heated oil constitu- 
ents to an enlarged reaction zone main- 
tained under lower pressure than that 
maintained on the oil passing through said 
heating coil and injecting into the heated 
oil transferred to said enlarged reaction 
zone water gas heated to a temperature in 
excess of the temperature to which the oil 
- is heated in said coil, and also introducing 
to the oil in the reaction zone air in 
amounts insufficient to form an explosive 
mixture and maintaining the constituents 
in said reaction zone at a temperature in 
excess of 1000° F. 


1,896,237 
Patented Feb. 7, 1933 
PUMP VALVE 
Lyman C. Huff 
Application filed April 21, 1926 
7 Claims 


—? 


1. The combination with a casing, of a 
valve seat member having a port therein, 
a ball valve normally closing said port, a 


closure cap adapted to be inserted over 
said port and ball, said closure cap being 
provided with a projection terminating in 
spaced guide fingers adapted to surround 
the ball out of contact with said seat 
member, said cap having removable en- 
gagement with a seat in the casing, and an 
auxiliary screw plug adapted to have screw- 
threaded engagement with the casing in 
substantial alignment with said closure 
cap. 


1,896,245 
Patented Feb. 7, 1933 
DEPHLEGMATOR 
Robert E. Nagel 
Application filed Jan. 9, 1928 
1 Claim 


An apparatus of the character described 
comprising a chamber, a liner of non- 
corrosive material within said chamber and 
spaced from the interior wall thereof, the 
lower portion of said liner being fixed to 
the interior wall of said chamber and its 
upper end being free to expand and con- 
tract independently of said chamber, and 
means for preventing vapors from entering 
the space between said liner and the inte- 
rior wall of said chamber. 


1,897,245 
Patented Feb. 14, 1933 
PROCESS FOR CRACKING PETROLEUM 
OIL 
Carbon P. Dubbs 
Application filed Feb. 11, 1922 
4 Claims 


1. A process for cracking hydrocarbon 
oil, consisting in heating an advancing 
stream of oil to a cracking temperature, in 
passing heated oil from said stream to an 
enlarged reaction zone wherein conversion 
occurs and from which no unvaporized oil 
is permitted to return to said stream, in 
passing the vapors evolved from the oil to 
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a second enlarged zone wherein heavier 
fractions of the vapors are condensed, in 
returning a portion of the vapors from said 
second enlarged zone to the first enlarged 
zone at a point below the liquid level of 


the oil therein to accelerate the conversion 
of the oil in said first enlarged zone and 
to prevent excessive carbon deposition 
therein, and in taking off the remaining va- 
pors from said second enlarged zone for 
condensation and collection. 


1,897,567 
Patented Feb. 14, 1933 
PROCESS AND APPARATUS. FOR THE 
CONVERSION OF HYDROCARBON 
OILS 
Joseph G. Alther 
Application filed Jan. 23, 1922 
6 Claims 
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1. A process for converting hydrocarbon 
oil, consisting in utilizing regulated quan- 
tities of the oil charge as a cooling medium 
in a dephlegmating zone, combining the 
preheated and cool raw oil, and subjecting 
the mixture to a cracking temperature in a 
heating zone, passing the heated oil to an 
expansion stage and there permitting the 
separation of the vapors and unvaporized 
oil, subjecting the vapors to a dephlegmat- 
ing and condensing action, returning a por- 
tion of the refluxed oil constituents to be 
retreated in a separate stage positioned in 
the hottest portion of the heating zone and 
combining a portion of the refluxed oil con- 


stituents with the oil charge stock for re- 
treatment, passing the heated charging re- 
treated products to the expansion stage, re- 
circulating controlled quantities of the un- 
vaporized oils from the expansion stage 
through the system, maintaining a regu- 
lated vapor pressure upon the respective 
zones of reaction. 


1,897,576 
Patented Feb. 14, 4933 
PROCESS FOR CONVERTING 
HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed June 1, 1925. 
3 Claims 
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2. A process for converting hydrocarbon 
oils, consisting in heating the oil to a crack- 
ing temperature in a heating zone, conduct- 
ing the cracked oil to an enlarged vapor 
chamber located outside of the heating 
zone, distilling the cracked oil to a prac- 
tically dry residue in said vapor chamber, 
dephlegmating and condensing the con- 
densible oil vapors released in said vapor 
chamber, controlling the temperature at 
which the reaction takes place in the vapor 
chamber by directing around said vapor 
chamber a regulated portion of the heating 
gases from said heating zone, and main- 
taining a regulated superatmospheric pres- 
sure of the generated vapors upon the sys- 
tem during distillation. 


1,897,577 
Patented Feb. 14, 1933 
HYDROCARBON OIL CONVERSION 
Carbon P. Dubbs 
Application filed July 30, 1927 
1 Claim 


In an oil cracking process of the char- 
acter in which the oil is subjected to pres- 
sure distillation in a pressure distillation 
zone, vapors and unvaporized oil separately 
removed from the pressure distillation 
zone, the unvaporized oil subjected to fur- 
ther distillation in a zone of reduced pres- 
sure, the improvement which comprises 
maintaining a plurality of serially commu- 
nicating bodies of charging oil for the 
process, supplying fresh charging oil to the 
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body at one end of the series and supplying 
oil from the body at the other end of the 
series to the zone of pressure distillation, 
passing vapors released from the unvapor- 
ized oil in said zone of reduced pressure in 
physical contact with certain of said oil 


bodies and introducing liquid oil products 
unvaporized in said zone of reduced pres- 
sure into the liquid oil flowing through 
said serially communicating bodies to be 
again supplied to the zone of pressure dis- 
tillation. 


1,897,582 
Patented Feb. 14, 1933 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Jan. 29, 1931 
2 Claims 


1. A step in a process of refining the 
normally liquid overhead product resulting 


from the cracking of petroleum oil, which 
comprises subjecting said product in heated 
vaporous condition to treatment with sul- 
phur trioxide and steam in the presence of 
ferric sulphate. 


1,897,593 
Patented Feb. 14, 1933 
PROCESS FOR TREATING OIL 
Jean Delattre Seguy 
Application filed April 4, 1927 
1 Claim 


A process of cracking hydrocarbon oil 
which comprises preheating the oil at a 
temperature below the conversion point, 
filming said oil over an extended area, heat- 
ing the resultant film of oil solely by means 
of radiant heat to a temperature sufficient 
to only initiate conversion, passing the 
evolved vapors into an enlarged reaction 
zone, carrying the conversion reaction to 
completion in said enlarged zone, removing 
resultant vapors, and subjecting the same 
to dephlegmation and condensation. 


1,897,617 
Patented Feb. 14, 1933 
TREATMENT OF PETROLEUM 
DISTILLATES 
Lev A. Mekler 
Application filed Nov. 18, 1929 
3 Claims 


1. A step in the refining of hydrocarbon 
distillates containing merecaptans which 
comprises subjecting the distillate to the 
action of X-rays. 


1,897,618 
Patented Feb. 14, 1933 
RECOVERING CONDENSABLE VAPORS 
FROM INCONDENSABLE GAS 
Jacque C. Morrell 
Application filed Nov. 25, 1929 
4 Claims 


2. The method of treating the incon- 
densable gas and pressure distillate formed 
in the cracking of hydrocarbon oil which 
comprises scrubbing the gas with an ab- 
sorption menstruum in a scrubbing zone, 
heating the menstruum to vaporize ab- 
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sorbed hydrocarbons therefrom, passing the 
heated and denuded menstruum in indirect 
heat exchange relation with the pressure 
distillate thereby distilling lighter fractions 


of the latter and cooling the menstruum, 
introducing the vaporized lighter fractions 
to said zone for contact with the men- 
struum therein and recycling the cooled 
menstruum to said zone. 


1,897,635 
Patented Feb. 14, 1933 
PROCESS FOR CRACKING OILS 
Carbon P. Dubbs 
Application filed March 9, 1923 
3 Claims 


2. A process for cracking hydrocarbon 
oil comprising passing a stream of oil of 
restricted cross sectional area through a 


furnace wherein it is raised to a cracking 
temperature, causing such oil to flow di- 
rectly and while in said restricted stream 
into an enlarged chamber, decreasing the 
temperature of the oil in said enlarged 
chamber by passing a cooling medium in 
heat interchange relationship therewith, 
condensing insufficiently cracked fractions 
from the vapors evolved from the oil in 
said chamber by passing additional quan- 
tities of cooling medium in: heat inter- 
change relationship with such vapors, sepa- 
rately removing from said chamber un- 
vaporized constituents of the oil delivered 
thereto and insufficiently cracked fractions 
condensed from the vapors therein, uniting 
selected insufficiently cracked fractions re- 
moved from said chamber and unvaporized 
oil constituents removed from said cham- 
ber with charging oil for the process to be 
again passed through said furnace, and 
maintaining a lower super-atmospheric 
pressure in said chamber than is main- 
tained upon the oil stream passing through 
said furnace. 


1,900,105 
Patented March 7, 1933 
PROCESS AND APPARATUS FOR 
TREATING HYDROCARBONS 
Hiram J. Halle 
Application filed Feb. 6, 1926 
4 Claims 


1. A continuous process for cracking 
hydrocarbon oil, consisting in passing the 
oil in a stream through a heating zone 
wherein it is raised to a cracking tempera- 
ture, in delivering the highly heated oil 
from said stream to an enlarged vapor 
chamber, collecting the oil in a plurality of 
vertically spaced pools in said enlarged 
vapor chamber, said pools being of succes- 
sively lower temperature and larger volume 
from the top to the bottom of said enlarged 
chamber, in permitting the oil to overflow 
successively from the pool of highest tem- 
perature to the pool of lowest temperature, 
in continuously withdrawing unvaporized 
oil from the bottom of said enlarged vapor 
chamber without again admitting the same 
to said stream, in taking off vapors from 
the top of said vapor chamber, in condens- 
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ing such vapors, 1n collecting the resulting 
distillate and in maintaining a superatmos- 
pheric pressure on the oil undergoing treat- 
ment in the process. 


1,900,113 
Patented March 7, 1933 
TREATMENT OF HYDROCARBONS 
William R. Howard 
Application filed Feb. 21, 1927 
12 Claims 


1. <A process of hydrocarbon oil conver- 
sion comprising subjecting oil to cracking 
conditions of temperature and superatmos- 
pherie pressure in a heating zone to cause 
substantial vaporization, passing the heated 
oil to a vapor separating zone and there 
separating the vapors, subjecting the va- 
pors to reflux condensation, separately con- 
densing and collecting the uncondensed va- 
pors subsequent to reflux condensation, re- 
moving from the vapor separating zone 
regulated portions of non-vaporized residue 
and passing same to an enlarged mixing 
zone wherein a substantial body accumu- 
lates, removing from the reflux condensing 
zone regulated portions of reflux conden- 
sate and passing same to said mixing zone 
wherein a substantial body thereof accum- 
ulates and mixes with said substantial 
body of non-vaporized residue, and remoy- 
ing from said mixing zone regulated por- 
tions of said mixture and directing same 
directly and without passage through said 
heating zone to said vapor separating zone 
where said mixture mixes with the non- 
vaporized residue accumulated in said va- 
por separating zone. 


1,900,141 
Patented March 7, 1933 
METHOD FOR MAKING PRODUCER GAS 
Arthur P. Van Heeden 
Application filed May 31, 1927 
1 Claim 


A process of making producer gas in a 
gas producer having a solid fuel bed sup- 
ported by a grate; which comprises spray- 
ing oil and air into the fuel bed below the 


grate, igniting the oil and air mixture and 
thereby heating the solid fuel bed above 
the grate, then discontinuing the heating 
with oil, admitting air to the lower portion 


of the heated fuel bed, and thereby gener- 
ating producer gas, and withdrawing pro- 
ducer gas from the top of the solid fuel 
bed. 


1,900,153 
Patented March 7, 1933 
TREATMENT OF HYDROCARBON OILS 
Donald J. Bergman 
Application filed Aug. 11, 1930 
1 Claim 


A hydrocarbon oil cracking process 
which comprises passing the raw charging 
oil for the process countercurrent to and 
in direct contact with flashed vapors in a 
contacting zone to vaporize a substantial 
portion of the charging oil by the heat of 
said vapors, dephlegmating the resultant 
commingled vapors out of direct contact 
with raw charging oil thereby forming a 
relatively clean cracking stock, passing 
said stock, unadmixed with raw charging 
oil, in a restricted stream through a heat- 
ing zone and heating the same therein to 
cracking temperature under pressure, re- 
moving the unvaporized portion of said 
charging oil from the contacting zone and 
commingling the same, without prior heat- 
ing to cracking temperature, with the 
heated cracking stock in an unheated zone 
maintained under pressure, withdrawing 
unvaporized oil from the last mentioned 
zone and flash distilling the same by pres- 
sure reduction in a flashing zone, sepa- 
rately removing vapors and residue from 
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the flashing zone and isolating the latter 
from the process, and supplying the last 
mentioned vapors to said contacting zone 
to constitute said flashed vapors. 


1,900,170 
Patented March 7, 1933 
PROCESS AND APPARATUS FOR 
CONVERTING OILS 
Gustav Egloff 
Application filed Oct. 31, 1921 
7 Claims 


Bial\G 


18 ner process oo eres fae 
oils, consisting in passing the oil in a re- 
stricted stream through an initial heating 
zone, thence to a vapor chamber while 
under a substantial pressure, refluxing and 
condensing the generated vapors; passing 
the unvaporized products and reflux con- 
densate in a restricted stream through a 
secondary heating zone to a separate vapor 
chamber, and maintaining higher tempera- 
ture and pressure conditions in said secon- 
dary heating zone and separate vapor 
chamber adapted to produce further con- 
version of the: unvaporized products and 
reflux condensate, refluxing and condens- 
ing the generated vapors from said sepa- 
rate vapor chamber and returning the re- 
flux condensate to the restricted stream of 
said secondary heating zone. 


1,900,171 
Patented March 7, 1933 
PROCESS AND APPARATUS 
CONVERTING OILS 
Gustav Egloff 
Application filed Oct. 31, 1921 
3 Claims 
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1. A process for converting hydrocar- 
bon oils, consisting in passing the oil in a 
small stream through a furnace heated to 
a cracking temperature and thence through 
a series of vaporizing chambers serially 
connected and of progressively decreasing 
pressures, while maintaining a pressure in 
excess of 500 pounds throughout said 
chambers, removing, dephlegmating and 
condensing the generated vapors from each 
of said chambers, isolating the reflux con- 
densate formed by dephlegmation from the 
separate vapor chambers, finally reducing 
the unvaporized product to coke in a cok- 
ing still. 


1,900,174 
Patented March 7, 1933 
HYDROCARBON OIL CONVERSION 
Oscar H. Fairchild 
Application filed April 24, 1930 
1 Claim 
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cracking process 


A hydrocarbon oil 
which comprises flowing the oil in an elon- 
gated stream of restricted cross-sectional 
area through a heating zone and heating 
the same therein to cracking temperature 
under pressure, thence circulating the thus 


heated oil, substantially without further 
application of heat thereto, through a 
soaking zone in a heat insulated stream of 
restricted cross-sectional area at a temper- 
ature near that at which the heated oil left 
the heating zone, effecting substantial con- 
version of the oil during such circulation 
thereof through the soaking zone, then re- 
moving the converted oil from the soaking 
zone and splitting the same into two sec- 
tions, injecting one of said sections into 
the hot oil stream passing from the heating 
zone to the soaking zone in the direction 
of flow of the heated oil and under suffi- 
cient velocity to substantially prevent car- 
bon precipitation from the oil while 
circulating through the soaking zone, intro- 
ducing the other of said sections of con- 
verted oil into a separating zone and sep- 
arating the same therein into vapors and 
residue, and dephlegmating and condensing 
the separated vapors. 
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1,901,922 
Patented March 21, 1933 
FURNACE 
Lev A. Mekler 
Application filed Oct. 22, 1927 
3 Claims 


1. A furnace comprising in combination, 
a heat generating zone, a heating zone 
communicating therewith through which 
material to be heated is passed, means for 
introducing and controlling the introduc- 
tion of the heated gases generated in the 
heat generating zone into said heating zone 
comprising separated valve controlled flues 
communicating with said heating zone at 
separated points, means for recirculating 
regulated portions of the gases from the 
heating zone to the heat generating zone, 
and means for controlling such recircula- 
tion comprising a plurality of recirculating 
flues independently controlled communicat- 
ing with said heating zone at separated 
points. 


1,901,931 
Patented March 21, 1933 
PROCESS AND APPARATUS FOR 
TREATING OIL 
Robert T. Pollock 
Application filed Sept. 22, 1920 
10 Claims 


1. A continuous process for the treating 
of heavy oils, consisting in feeding the oil 
in a constricted stream through a heating 
zone, directing the heated oil to one of a 
plurality of enlarged expansion tanks out- 
side of the heating zone, permitting the 


cracking reaction to take place in said ex- 
pansion tank and when an _e excessive 
amount of carbon has collected therein, 
diverting a portion of the residuum from 
said expansion tank and uncondensible 
gas, to a second expansion tank to bring the 
same to approximately operating tempera- 
ture and pressure, then cutting the tank, 
having the excessive collection of carbon, 
out of the system and thereafter vaporizing 
the oil in the second expansion tank, de- 
phlegmating, condensing and _ collecting 
continuously the generated oil vapors and 
maintaining a regulated pressure during 
operation. 


1,901,950 
Patented March 21, 1933 
APPARATUS FOR TREATING 
PETROLEUM AND OTHER 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed Nov. 1, 1928 
2 Claims 


1. An apparatus for cracking oil com- 
prising a plurality of retorts adapted to 
each receive bulk supplies of oil, means for 
connecting said retorts in series whereby 
the oil successively passes through said 
series of retorts, means for heating the oil 
to a cracking temperature in said retorts, a 
dephlegmator for each retort, means for 
discharging the vapors generated in each 
retort to its dephlegmator and for return- 
ing reflux condensate to the retort from 
which the vapors were discharged, means 
for passing the uncondensed vapors from 
said dephlegmators successively through 
other retorts in the series, and means for 
maintaining a sSuperatmospheric pressure 
on the oil undergoing distillation. 


1,901,969 
Patented March 21, 1933 
PROCESS FOR HYDROCARBON OIL 
CONVERSION 
Lyman C. Huff 
Application filed Jan. 3, 1928 
1 Claim 


A process for conversion of hydrocarbon 
oil, which consists in heating the oil to a 
cracking temperature under superatmos- 
pheric pressure in a heating zone, discharg- 
ing the heated oil into an enlarged zone of 
reaction wherein vapors are evolved and 
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heavier constituents are withdrawn as a 
liquid residue, passing the vapors so freed 
of heavier constituents to a zone of vapor 
phase cracking, and supplying heat for the 


vapor phase cracking by burning a suffi- 
cient amount of said vapors within said 
zone, to maintain a vapor phase cracking 
temperature. 


1,901,970 
Patented March 21, 1933 
FLUID HEATING APPARATUS 
Lyman C. Huff 
Application filed Sept. 27, 1930 
6 Claims 
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5. In combination, a furnace comprising 
a combustion chamber, a heating zone com- 
municating with said combustion chamber, 
means for introducing combustible fuel 
into said combustion chamber and passing 
the hot products of combustion into the 
heating zone. along the floor and against 
the opposite wall thereof, and means for 
removing the substantially spent products 
of combustion from the heating zone at a 
point adjacent the point of entrance of said 
hot products into said heating zone. 


1,902,808 
Patented March 21, 1933 
CONVERSION OF HYDROCARBONS 
Edwin F. Nelson 
Application filed June 28, 1929 
2 Claims 


2. In hydrocarbon oil pressure cracking 


processes wherein the cracked vapors and 
gases are cooled under superatmospheric 
pressure to condense the vapors, the im- 
provement which comprises introducing the 
condensed distillate and gas to a stabilizing 
zone maintained under the superatmos- 
pheriec pressure of the cracking process, 


separating the gas from the distillate in 
said zone, removing the separated gas un- 
der pressure from the stabilizing zone and 
reducing the pressure thereon, and passing 
the expanded gas in indirect heat exchange 
relation with the gas being separated in 
said zone. 


1,904,361 
Patented April 18, 1933 
METHOD AND APPARATUS FOR 
UTILIZING RADIANT HEAT ENERGY 
Gustav Egloff and Lev A. Mekler 
Application filed June 21, 1928 
2 Claims 


2. In combination with an element to 
be heated and an original source of radi- 
ant heat, of heating reflecting surfaces in 


‘proximity to said original source and 


adapted to distribute radiant heat from 
said original source to said element, and 
cooling means for said heat reflecting sur- 
faces. 


1,904,362 
Patented April 18, 1933 
CONVERSION OF HYDROCARBON 
GASES 
Gustav Egloff 
Application filed April 8, 1931 
3 Claims 


1. A process for treating normally in- 
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condensible hydrocarbon gases which com- 
prises heating the same under superatmos- 
pheric pressure to a temperature of between 
1200°F. and 1850°F., then substantially 


lowering the pressure on the heated 
gases and subjecting the same under the 
lower pressure to the action of ultra violet 
light. 


1,904,380 
Patented April 18, 1933 
APPARATUS FOR VAPOR 
FRACTIONATION 
Jacque C. Morrell and Joseph G. Alther 
Application filed April 25, 1927 
3 Claims 


1. A dephlegmator comprising in com- 
bination a shell having vapor and liquid 
inlet and outlet, spaced superimposed 
decks mounted within said shell forming 
a plurality of chambers, relatively short 
upstanding open end risers projecting 
above the general plane of each deck 
through which vapors pass from a lower to 
a higher chamber, a cap mounted above 
each riser, each cap comprising a flange 
extending below and surrounding the up- 
per limits of said riser having perforations 
therein above the upper end of said riser, 
and a top wall. 


1,904,381 
Patented April 18, 1933 
REFINING OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Nov. 11, 1929 
2 Claims 


1. A process of refining cracked hydro- 
carbon distillates containing highly unsatu- 
rated hydrocarbons which comprises pass- 
ing the same in vapor form thru adsorbent 
earthy material containing soda lime. 


1,904,382 
Patented April 18, 1933 
PROCESS FOR SWEETENING HYDRO- 
CARBON DISTILLATES CONTAINING 
MERCAPTANS 
Jacque C. Morrell 
Application filed Nov. 15, 1929 
1 Claim 


A process for sweetening hydrocarbon 
distillate containing mercaptans which 
comprises converting the mercaptans to 
mercaptides by treating the distillate with 
plumbite solution, and then precipitating 
the mercaptides by exposing the distillate 
to ultraviolet light. 


1,905,071 
Patented April 25, 1933 
METHOD OF TREATING 
HYDROCARBONS 
Edward E. Stewart 
Application filed Feb. 11, 1929 
3 Claims 
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1. The method of treating hydrocarbon 
oil including heating a stream of oil under . 
pressure to cracking temperature, passing 
the heated stream of oil through a confined 
column of the hot oil at cracking tempera- 
ture in a primary cracking zone, maintain- 
ing pressure on said column of hot oil to 
retain the column in liquid state, passing 
oil from said primary cracking zone to a 
secondary cracking zone, drawing off liquid 
from the secondary cracking zone at a rate 
to prevent substantial accumulation of 
liquid oil therein, passing vapors from said 
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secondary cracking zone to a vapor reaction 
zone, controlling flow of vapors to the 
vapor reaction zone to maintain relatively 
high pressure in the secondary cracking 
zone, delivering vapors from the vapor re- 
action zone to a blending zone, condensing 
heavier components of said vapors in the 
blending zone, delivering condensate from 
the blending zone to a primary separating 
zone, withdrawing vapors from the pri- 
mary separator zone, drawing liquid oil 
from said primary separating zone for sup- 
ply of cracking stock, and delivering pre- 
heated initial charging stock to the blend- 
ing zone for commingling of vapors and 
condensate of said initial stock with vapors 
and condensate of the cracked oil. 


1,908,040 
Patented May 9, 1933 
DEVICE FOR RECIRCULATING HIGHLY 
HEATED GASES 
James S. Miller 
Application filed Nov. 9, 1927 
4 Claims 


2. A hot gas recirculating device com- 


prising in combination a housing, a 
rotatable shaft, a fan mounted upon said 
shaft and positioned within said housing, 
a plurality of bearings for said shaft ex- 
terior of said housing, jackets for said 
bearings for a cooling medium, cooling 
boxes on said shaft interposed between the 
bearings and the housing, means for cir- 
culating the cooling medium from the 
bearings to said boxes and means for cir- 
culating the cooling medium from said 
boxes through those portions of the shaft 
supported by the bearings. 


1,908,044 
Patented May 9, 1933 
ART OF MAKING CANDLES 
Edwin F.. Nelson 
Application filed July 29, 1929 
1 Claim 


A candle adapted to burn with a vari- 
colored flame, said candle being built up 
in sections of different color, each section 
containing a substance which imparts to 


the flame when the candle is lighted a 
color corresponding to the color of such 
section. 


1,908,103 
Patented May 9, 1933 
HEATING OF FLUIDS 
Marion W. Barnes 
Application filed Nov. 28, 1930 
2 Claims 
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1. In combination, a furnace having a 
heating chamber and an exit passageway 
for flue gases, a hollow bridge wall sep- 
arating said heating chamber from said 
exit passageway, a plurality of tubes inter- 
posed in the space provided in the hollow 
bridge wall, a plurality of tubes disposed 
in said exit passageway, and common 
means for supporting the tubes in said 
hollow bridge wall and in said exit pas- 
sageway. 
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1,908,133 
Patented May 9, 1933 
PROCESS FOR TREATING 
HYDROCARBONS 
Gustav Egloff 
Application filed Sept. 16, 1927 
2 Claims 


1. A process which comprises destruc- 
tively distilling a body of bituminous coal 
by external heating thereof under non- 
burning conditions .at a temperature ade- 
quate to produce incondensible gas and 
coal tar vapors, separating the coal tar 
from the gas, introducing to the lower 
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portion of said body at least a portion of 
the separated coal tar and a portion of said 
incondensible gas and forcing the same 
upwardly through the body, and collecting 
the remaining incondensible gas. 


1,911,640 
Patented May 30, 1933 
REFINING OF HYDROCARBON OIL 
Jacque C. Morrell 
Application filed July 22, 1929 
2 Claims 


2. A process for sweetening low boiling 
point hydrocarbon distillates which com- 
prises filtering the same in liquid state 
through a filtering medium composed of a 
solid reagent comprising a copper salt, a 
hydroxide of a true alkali metal, and a 
solid adsorbent earth. 


1,912,603 
Patented June 6, 1933 
TREATMENT OF HYDROCARBON OILS 
Mayfield C. Sumpter 
Application filed May 11, 1931 
3 Claims 


1. A process for refining hydrocarbon 
oils, which comprises subjecting said oils 
to treatment in the presence of a mixed- 
base oxychloride. 

3. A process for the treatment of hydro- 
carbon oils, comprising passing hydrocar- 
bon vapors through a treating zone for 
reaction therein in the presence of a mixed- 
base oxychloride. 


1,912,609 
Patented June 6, 1933 
TUBE SEAT PROTECTOR 
Leonard Wenzer 
Application filed July 30, 1932 
5 Claims 


1. A device for protecting the seating 
surface within a tube header, comprising 
in combination a removable sleeve with a 
soft metal ring attached to its outer sur- 
face and disposed to bear against the seat- 
ing surface and means for holding the 
sleeve securely in place within the header. 


1,912,629 
Patented June 6, 1933 
TREATMENT OF HEAVY 
HYDROCARBONS 
Alfred Fisher 
Application filed Dec. 28, 1931 
5 Claims 


1. A process for the treatment of car- 


bonizable materials to produce coke and 
cracked liquid products which comprises 
introducing the carbonizable material in a 
continuous stream into a rotating retort, 
simultaneously heating the rotating shell 
of the retort whereby the material intro- 
duced thereto adheres to the inner surface 
thereof and is reduced to coke, causing the 
coke to build up upon the heated walls of 
the retort and simultaneously increasing 
the furnace temperature around the retort 
to compensate for the decreased rate of 


heating and coking caused by the insulating 
coke layer, periodically stopping the sup- 
ply of carbonizable material to the retort 
and simultaneously discontinuing heating 
of the retort, so as to allow it to cool toa 
predetermined temperature whereby the 
deposited coke is loosened from the retort 
walls, removing the coke from the retort, 
then resuming heating of the retort and 
again admitting carbonizable material 
thereto to repeat the operation above 


~ deseribed. 


1,912,640 
Patented June 6, 1933 
APPARATUS FOR TREATING OILS 
Lyman C. Huff 
Application filed Oct. 18, 1923 
3 Claims 


2. An apparatus for removing carbo- 
naceous depcsits from the baffles of a de- 
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phlegmating column employed in an oil 
cracking system comprising a main supply 
conduit centrally positioned within the 
interior of the dephlegmating column, a 
plurality of outlet pipes of varying length 
connected to said main supply conduit ar- 
ranged to discharge a cleaning fluid against 
the surface of each baffle, the length of 
said outlet pipes varying with respect to the 
size of the baffles associated therewith, and 
means for admitting a cleaning agent to 
said conduit. 


1,916,306 
Patented July 4, 1933 
CARBONACEOUS FUEL AND METHOD 
OF PRODUCING SAME 
Alfred Fisher 
Application filed June 24, 1929 
2 Claims 


1. A method for treating petroleum 
coke to produce a carbonaceous fuel which 
is substantially smokeless and which burns 
without substantial disintegration, said 
method comprising heating the petroleum 
coke sufficiently to reduce its content of 
volatile matter below 5% but above 1%, 
thereafter mixing the treated coke with a 
binder, and compressing the mixture into a 
form suitable for handling and use. 


1,916,319 
Patented July 4, 1933 
APPARATUS FOR HIGH TEMPERATURE 
DISTILLATION 
Lyman C. Huff 
Application filed Aug. 11, 1930 
6 Claims 


5. Distillation apparatus comprising a 
shell still vertically disposed within a fur- 
nace setting, a vertical heat-radiating wall 
in the furnace setting opposite the lower 


portion of the still and spaced from the. 


latter, means for generating combustion 
gases between said wall and the furnace 
setting to thereby heat the lower portion 
of the still by radiation, means for passing 
the combustion gases around the upper 
portion of the still to heat the same by 


convection, and means for passing combus- 
tion gases from around the upper portion 
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of the still through the space between said 
wall and the lower portion of the still. 
1,916,325 
Patented July 4, 1933 
METHOD OF CONTROLLING 
RECYCLING OF EXHAUST GAS IN 
INTERNAL COMBUSTION ENGINES 
William H. McAdams 
Application filed June 23, 1930 
2 Claims 


1. A method for improving the effi- 
ciency of internal combustion engines com- 
prising recycling predetermined portions 
of the exhaust gases from the exhaust 
manifold of the engine to the intake mani- 
fold, physically commingling the recycled 
portions of the exhaust gases with the fuel 
mixture being admitted to the internal 
combustion engine, and controlling the 
quantity of exhaust gases commingled in 
response to the thermal condition of the 
resultant mixture. 


Re. 18,899 
Reissued July 18, 1933 
TREATMENT OF HYDROCARBON OIL 
Charles H. Angell 
Application filed April 13, 1933 
4 Claims 


1. A process of hydrocarbon oil conver- 
sion, which comprises subjecting a crude 
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hydrocarbon oil containing fractions within 
the boiling range of motor fuel to frac- 
tional distillation to effect separation of the 
erude into components substantially within 
motor fuel boiling range and heavier frac- 
tions, subjecting said heavier fractions to 
conversion conditions of temperature and 
superatmospheric pressure in a _ heating 
coil, introducing the heated material into 
an enlarged reaction zone wherein vapor- 
ous and non-vaporous products are sep- 
arated, subjecting the vapors to fractiona- 


tion whereby their relatively light desirable 
components are separated from intermedi- 
ate conversion products, subjecting said 
intermediate conversion products to further 
conversion in a _ separate heating coil, 
introducing the heated products from said 
separate heating coil into said reaction 
zone and simultaneously supplying to said 
separate heating coil motor fuel com- 
ponents of the crude whereby their anti- 
knock value is materially improved under 
the conditions employed in said second 
heating coil. 


1,918,670 
Patented July 18, 1933 
APPARATUS FOR TREATING 
HYDROCARBON VAPORS 
Willis F. Sims and Venus U. Cloer 
Application filed Nov. 23, 1929 
2 Claims 


1. In a plant of the class described, a 
plurality of serially connected fractionating 
units containing serially connected heat 
exchangers, a plurality of means connected 
each to one of said fractionators adapted 
to withdraw condensate therefrom, an out- 
let connection from each of said means to 
a corresponding heat exchanger or pre- 
heating coil, in a preceding fractionator, 
and means to force condensate through 
said heat exchangers, whereby heavier and 


lighter condensate in succession may be 
drawn off and refluxed for retreatment the 
surfaces of said heat exchanging units in- 
creasing in size in proportion to the specific 


gravities of the several grades of conden- 
sate supplied thereto, and therefore pro- 
portionately to the temperatures required 
to vaporize the same. 


1,920,247 
Patented Aug. 1, 1933 
TREATMENT OF HYDROCARBON OILS 
Roland B. Day 
Application filed June 8, 1931 
18 Claims 


1. A process for refining hydrocarbon 
oils which comprises treating the oil with 
added aqueous hydrogen chloride in the 
presence of a free metal selected from the 
group consisting of aluminum, manganese, 
zine, chromium, iron cadmium, cobalt, 
nickel, tin lead, antimony, bismuth, ar- 
senic, copper and mercury. 


1,920,248 
Patented Aug. 1, 1933 
PROCESS FOR REFINING GASOLINE- 
CONTAINING DISTILLATES 
Roland B. Day 
Application filed May 25, 1932 
5 Claims 


3. A process for refining gasoline-con- 
taining distillates which comprises treating 
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the distillate with added aqueous hydrogen 
chloride in the presence of zinc and copper 
at a temperature substantially above the 
normal initial boiling point of gasoline 
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while under sufficient superatmospheric 
pressure to preclude substantial normal 
vaporization and to maintain a substantial 
portion of the gasoline in liquid phase. 


1,920,270 
Patented Aug. 1, 1933 
REFINING AND PURIFICATION OF 
HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Jan. 9, 1931 
5 Claims 


1. A process for purifying gasoline-con- 
taining distillates which comprises treating 
the distillate at elevated temperature and 
while maintained substantially in liquid 
phase with hydrogen chloride in the pres- 
ence of added metal selected from the 
group consisting of zinc, tin and iron. 


1,921,246 
Patented Aug. 8, 1933 
PROCESS AND APPARATUS FOR 
CRACKING HYDROCARBON OIL 
Jean D. Seguy 
Application filed March 16, 1923 
6 Claims 
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1. A continuous process for treating hy- 
‘drocarbon oils, consisting in passing the 
oil through an elongated passageway dis- 


posed within a furnace wherein the oil is 
subjected to conversion conditions of heat 
and pressure, in directing the heated oil 
constituents from said elongated passage- 
way into an enlarged zone, in passing the 
evolved vapors to a primary dephlegmator, 
in passing the vapors uncondensed in said 
primary dephlegmator through a second 
zone of dephlegmation, in placing a stream 
of raw oil under a mechanical pressure, in 
splitting said stream of raw oil,.in directing 
one portion thereof into said primary de- 
phlegmator to aid in the dephlegmation of 
the evolved vapors and to preheat said 
portion of the raw oil, in directing the 
other portion of said split stream of raw 
oil through a zone of heat interchange with 
reflux condensate withdrawn from said sec- 
ond zone of dephlegmation to preheat this 
portion of the split stream of raw oil, in 
then uniting the preheated portions of said 
split stream, and in introducing them to- 
gether with reflux condensate from said 
primary dephlegmator to the inlet side of . 
said elongated passageway, and in main- 
taining regulated superatmospheric pres- 
sure on the oil undergoing conversion. 


1,923,289 
Patented Aug. 22, 1933 
CONVERSION OF HYDROCARBONS 
Harold C. Weber and William H. McAdams 
Application filed June 26, 1930 
2 Claims 


1. A process for treating incondensible 
hydrocarbon gases which comprises passing 
the gas through a heating zone and subject- 
ing the same therein to a temperature of 
between 800°F. and 1200°F. while under 
a pressure ranging from 100 to’'750 pounds 
per square inch thereby forming low boil- 
ing condensible hydrocarbons therefrom, 
separating the condensible hydrocarbons 
thus formed from the unconverted gases 
by condensation, returning at least a por- 
tion of said unconverted gases to the heat- 
ing zone for retreatment, and limiting the 
time to which the gases are subjected 
to the aforesaid temperature and pressure 
conditions so that only from 7% to 10% 
of the gases entering the heating zone is 
converted into said low boiling condensible 
hydrocarbons per pass through the system. 
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1,924,831 
Patented Aug. 29, 1933 
VALVE LOCKING MEANS 
George A. Bockman 
Application filed July 21, 1930 
3 Claims 


1. In combination, a valve, a bonnet 
upon said valve for supporting a valve 
stem, a valve wheel mounted upon said 
valve stem, means associated with the 
valve wheel and the remaining portion of 
the valve for locking said wheel in a pre- 
determined position, comprising an arm 
pivotally connected to said bonnet, the 
opposite end of said arm being provided 
with a slot which registers with one of a 
plurality of apertures provided in the rim 
of the valve wheel, and means passing 
through said slot and said registering aper- 
ture for locking said wheel with respect 
to said arm. 


1,924,832 
Patented Aug. 29, 1933 
PROTECTIVE LINING FOR VESSELS 
Ralph H. Brandt 
Application filed Oct. 15, 1930 
19 Claims 


1. In combination, a vessel having a 
plurality of loops projecting from the 
inner surface thereof, a plurality of plates 
having overlapping edges covering and 
disposed adjacent said inner surface, and 


means for locking the protruding ends of 
said loops and the overlapping edges of 
said plates. 


1,924,848 
Patented Aug. 29, 1933 
PROCESS AND APPARATUS FOR 
CRACKING OIL 
Gustav Egloff 
Application filed July 10, 1926 
4 Claims 
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1. A process for cracking hydrocarbon 
oil consisting in passing the oil to be 
treated through a coil disposed within a 
furnace wherein it is raised to a cracking 
temperature, in delivering the heated oil 
to an enlarged reaction zone wherein con- 
version occurs and substantial vaporization 


‘of the oil takes place, in subjecting the 


vapors to reflux condensation to separate 
therefrom the insufficiently cracked frac- 
tions, in returning the refiux condensate to 
said coil for retreatment and during the 
operation of the process changing the char- 
acter of the oil charged to said coil and 
simultaneously with the changing of the 
character of the oil charged to said coil 
changing the point in the length of said 
coil to which the reflux condensate is re- 
turned, and in maintaining a superatmos- 
pheric pressure on the oil undergoing treat- 
ment in the process. 

3. An oil cracking apparatus comprising 
a heating coil disposed. within a furnace, a 
vapor separating chamber, a transfer line 
connecting the outlet end of said coil with 
said chamber, a dephlegmator in vapor 
communication with said chamber, means 
for introducing reflux condensate formed 
in said dephlegmator to said transfer line 
without passage thru said coil, additional 
means for introducing reflux condensate to 
said coil at a point intermediate the ends 
thereof, and a final condenser communicat- 
ing with said dephlegmator. 


1,924,855 
Patented Aug. 29, 1933 
TREATMENT OF HYDROCARBON OILS 
Jacob Benjamin Heid 
Application filed Aug. 29, 1930 
8 Claims 


1. A process for treating hydrocarbon 
vapors comprising passing vapors upwardly 
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through a treating zone to contact with an 
acid reagent therein, withdrawing the va- 
pors from said zone and reversing the flow 
thereof, the vapors then passing for further 
treatment through a second treating zone 
in the presence of a neutralizing treating 
agent. 

4. Apparatus for the treatment of hy- 
drocarbon vapors which comprises an inner 
chamber, means disposed at the lower por- 
tion thereof whereby vapors are introduced 


into the chamber, means at the upper por- 
tion of the chamber whereby vapors may 
be removed therefrom, an outer chamber 
surrounding the said inner chamber, and 
adapted to receive the vapors as they are 
removed from the inner chamber, means 
associated with the inner chamber for in- 
troducing liquid treating agent thereto, 
and means in the outer chamber for receiv- 
ing and supporting solid treating material 
therein. 


1,924,859 
Patented Aug. 29, 1933 
APPARATUS FOR TREATING 
HYDROCARBONS 
William R. Howard 
Application filed March 4, 1927 
1 Claim 


An apparatus for cracking hydrocarbon 
oil comprising a heating coil disposed 
within a furnace, a reaction chamber, 
means connecting the heating coil and re- 
action chamber, a dephlegmator, means for 
supplying charging oil to said dephleg- 
mator, a collecting chamber disposed with- 
in said reaction chamber, means for passing 
charging oil from the dephlegmator to said 
collecting chamber to accumulate in said 
collecting chamber in heat interchange 
relation with liquid oil delivered to the 
reaction chamber from the heating coil, 


means for passing vapors evolved in the 
reaction chamber through the accumulated 
oil in said collecting chamber to the de- 


phlegmator, and means for returning liquid 
oil from the collecting chamber uncom- 
mingled with unvaporized oil from the 
reaction chamber to the heating coil. 


1,924,870 
Patented Aug. 29, 1933 
TREATMENT OF MOTOR FUEL 
Charles D. Lowry, Jr. and 
Charles G. Dryer 
Application filed Oct. 5, 1931 
3 Claims 


1. A method for preventing the deterio- 
ration of cracked gasoline containing di- 
olefins and tri-olefins in respect to gum or 
color formation and knock rating, which 
comprises admixing therewith a small 
amount of aldol alpha naphthylamine. 


1,925,013 
Patented Aug. 29, 1933 
PROCESS FOR DISTILLING 
PETROLEUM HYDROCARBONS 
Claude F. Tears 
Application filed June 25, 1923 
7 Claims 


4. A process for the fractional distilla- 
tion of hydrocarbon oils which comprises 
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passing a stream of charging oil through 
a heating zone maintained at a vaporiza- 
tion temperature, passing the stream of 
heated oil from said zone into a combined 
evaporating and fractionating zone, remov- 
ing unvaporized oil from said combined 
zone and passing the same in heat ex- 
change relation with said charging oil 
being supplied to said heating zone, re- 
moving gasoline vapors from the upper 
portion of said combined zone and subject- 
ing the same to condensation and collec- 
tion as a final product of the process, 
removing a fraction heavier than gasoline 
from said combined zone at a point below 
the upper portion thereof but above the 
point at which said stream of heated oil is 
introduced, introducing said fraction heay- 
ier than gasoline into a second fractionat- 
ing zone, supplying heat to the lower por- 
tion of said second fractionating zone to 
effect reboiling of said fraction heavier 
than gasoline, removing liquid oil from 
the lower portion of said second fraction- 
ating zone as a final product of the process, 
and removing vapors from the upper por- 
tion of said second fractionating zone and 
collecting and condensing the same inde- 
pendently of said gasoline vapors. 


1,927,147 
Patented Sept. 19, 1933 
METHOD FOR REFINING 
HYDROCARBON OIL CONTAINING 
MERCAPTANS 
Fred B. Behrens 
Application filed Oct. 24, 1930 
2 Claims 


1. A method for refining hydrocarbon 
oil containing mercaptans which comprises 
converting the mercaptans into lead mer- 
captides by treating the oil with plumbite 
solution, and then treating the oil with a 
permanganate to convert the mercaptides 
into oxide of lead. 


1,927,156 
Patented Sept. 19, 1933 
PROCESS FOR CONVERTING 
PETROLEUM OIL 
Carbon P. Dubbs 
Application filed Oct. 21, 1922 
3 Claims 


1. A process for converting petroleum 
oil consisting in heating the oil to a con- 
version temperature in a heating zone, 
vaporizing the heated oil while maintain- 
ing it in a substantial body in a vaporizing 
zone, passing the evolved vapors through 
independent zones of successive dephleg- 
mation and condensing the still vaporized 
oil constituents passing over from the final 
dephlegmating zone, utilizing the charging 
stock as a dephlegmating medium in a sec- 
ondary zone of dephlegmation and portions 
of the condensed distillate in the primary 
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zone, Said portions of the condensed dis- 
tillate being in direct contact with the va- 
pors in the primary zone, and maintaining 
a regulated pressure upon the system dur- 
ing treatment. 


1,927,159 
Patented Sept. 19, 1933 
PROCESS OF AND APPARATUS FOR 
CRACKING OIL 
Gustav Egloff 
Application filed Dec. 30, 1925 
7 Claims 
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1. A method for dephlegmating hydro- 
carbon oil vapors evolved from hydrocar- 
bon oils which have been subjected to 
cracking conditions of temperature and 
pressure, which comprises introducing the 
vapors to a dephlegmating zone, collecting 
a body of reflux condensate separated from 
the vapors in said dephlegmating zone, 
continuously removing a portion of such 
body of reflux condensate from the dephleg- 
mating zone, elevating the temperature of 
the portion removed from said reflux con- 
densing zone above the temperature of said 
body of reflux condensate collecting in the 
dephlegmating zone and thereafter passing 
such reflux condensate for a substantial dis- 
tance through a closed conduit positioned 
in the collected body of reflux condensate 
in said dephlegmating zone thereafter ad- 
mitting said portion to said body and tak- 
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ing off uncondensed vapors from said 
dephlegmating zone, and maintaining a 
superatmospheric pressure on the vapors 
undergoing treatment in the dephlegmating 
zone. 


1,927,163 
Patented Sept. 19, 1933 
FERRULE FOR FURNACE TUBES 
Teddy B. Fisher 
Application filed July 7, 1930 
> Claims 


1. In combination, a destructible, non- 
metallic, non-corrosive bushing for use in 
a heating furnace and insertable between 
a heating tube and a tube sheet in a tube 
bank in said furnace, comprising a tubular 
member encircling said tube in non-leaking 
relationship at its point of passage through 
said tube sheet, and a flange integrally 
formed on said tubular member adapted to 
contact the face of said tube sheet. 


1,927,182 
Patented Sept. 19, 1933 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Oct. 6, 1930 
3 Claims 


1. A method for refining hydrocarbon 
distillate which comprises flowing the same 
in vaporous form countercurrent to an 
aqueous perborate solution. 

3. <A process for refining hydrocarbon 
distillates containing mercaptans which 
comprises subjecting such distillate to the 
action of a reagent capable of converting 
the mercaptans to metallic mercaptides, 
and treating the distillate with a perborate 
to transform the mercaptides to disul- 
phides. 


1,927,187 
Patented Sept. 19, 1933 
TREATMENT OF HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed July 26, 1930 
3 Claims 


1. A hydrocarbon oil cracking process 
which comprises passing the oil in a re- 
stricted stream through a heating zone and - 
heating the same therein to cracking tem- 
perature under pressure, transferring the 
heated oil from the heating zone to a re- 
action zone maintained under cracking 
conditions of temperature and pressure 
wherein the velocity of the oil is materially 
reduced, continuously removing unvapo- 
rized oil from said reaction zone and flash 
distilling the same in a flashing zone by 
pressure reduction, removing the resultant 
flashed vapors from the flashing zone and 
passing a portion thereof, prior to conden- 
sation, to a vapor phase cracking zone, 
heating said portion of the flashed vapors 
to vapor phase cracking temperature in 
said cracking zone and introducing the thus 
heated vapors into the unvaporized oil 
undergoing distillation in said flashing zone 
to augment the vaporization thereof, and 
condensing the remaining portion of the 
flashed vapors removed from said flashing 
zone. 


1,929,795 . 

Patented Oct. 10, 1933 | 
PROCESS FOR CRACKING 
HYDROCARBON OIL 

Jean Delattre Seguy | 
Application filed March 23, 1927 
3 Claims 


1. A process for cracking hydrocarbon 
oil comprising raising the oil to a cracking 
temperature in a heating zone, delivering 
the heated oil to an enlarged reaction zone 
wherein conversion takes place, in main- 
taining a body of reflux condensate in a 
second enlarged zone, in passing the vapors 
from said first enlarged zone into said sec- 
ond enlarged zone, in direct physical con- 
tact therewith in subjecting the vapors and 
reflux condensate in said second zone to a 
higher temperature than that maintained 
in said heating zone, in subjecting vapors 
issuing from said second zone to reflux con- 
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densation, in passing the reflux condensate 
separated from the vapors to said second 
enlarged zone to supply the body of reflux 
condensate maintained therein, in main- 
taining a predetermined superatmospheric 


pressure on the oil in said heating zone 
and first enlarged zone while maintaining 
a higher superatmospheric pressure on the 
body of reflux condensate and vapors in 
said second enlarged zone. 


1,930,211 
Patented Oct. 10, 1933 
TREATMENT OF HYDROCARBON OILS 
Edwin F.. Nelson 
Application Oct. 22, 1930 
3 Claims 


LIKE Distt tlate 


Gas Holder 


1. In combination, a storage receptacle 
for retaining volatile liquids, a tank hav- 
ing an open top and adapted to retain a 
body of liquid associated with said re- 
ceptacle, a vertically movable floating bell 
disposed in said liquid, communicating 
means between the interior of said storage 
receptacle and the interior of said bell and 
above said liquid for passing volatiles 
evolved in said receptacle into said bell, 
means for withdrawing volatiles from the 
interior of said bell, a valve interposed in 
said latter withdrawing means, and con- 
trol means for said valve in association 
with said bell and actuated in response to 
the vertical movement of said bell. 


1,930,216 
Patented Oct. 10, 1933 
TREATMENT OF HYDROCARBON OILS 
Harold C. Weber 
Application filed Dec. 10, 1931 
3 Claims 


1. A process for the refining of hydro- 
carbon distillates to desulphurize the same 
comprising subjecting the distillates to the 
simultaneous action of substances capable 
of producing hydroxyl ions and chloride 
ions while in the presence of metallic silver 
and metal electropositive to hydrogen. 


1,930,221 
Patented Oct. 10, 1933 
CONVERSION OF HYDROCARBONS 
Joseph G. Alther 
Application filed May 26, 1928 
3 Claims 


1. The art of hydrocarbon oil conversion 
which, comprises subjecting said oil to 
cracking conditions of temperature and 
Ssuperatmospheric pressure in a _ heating 
zone, passing the heated oil to a conversion 
zone, separating vaporous products from 
said heated oil, continuously withdrawing 
non-vaporized oil from said conversion zone 
at such a rate as to prevent substantial 
accumulation therein, reducing the pres- 
sure on said withdrawn oil while the latter 
is in heated condition whereby lighter frac- 
tions will be released therefrom in the form 
of vapors, maintaining said withdrawn oil 
in a substantial body, separating and re- 
moving the lighter vaporous fractions re- 
leased therefrom, settling the solid and 
semi-solid portions of said body and remoy- 
ing from the upper portion of said body 
regulated portions of liquid oil freed from 
said solid and semi-solid matter, and re- 
turning same for retreatment to the oil 
undergoing cracking. 


1,930,231 
Patented Oct. 10, 1933 
PROCESS AND APPARATUS FOR 
CRACKING PETROLEUM OIL 
Gustav Egloff 
Application filed Oct. 17, 1923 
3 Claims 


1. In an apparatus for continuous crack- 
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ing of hydrocarbon oil the combination of 
a furnace and a heating coil mounted 
therein, a shell mounted above the furnace, 
means for continuously introducing raw oil 
into the shell; said means including means 
for discharging a portion of the raw oil 
into the vapor space in said shell and a 
second portion into the oil body in said 


shell below the surface thereof; means for 
taking off vapors from the shell and sub- 
jecting them to reflux condensing action; 
means for passing reflux condensate only 
through said coil and means for regulating 
the pressure on the oil in the coil inde- 
pendently of the pressure on the oil in 
the shell. 


1,930,248 
Patented Oct. 10, 1933 
PROCESS FOR TREATING GASOLINE 
OR THE LIKE 
Jacque C. Morrell 
Application filed Nov. 11, 1929 
3 Claims 


1. The process of reducing deteriora- 
tion during storage of cracked gasoline 
having anti-knock properties which com- 
prises adding to such gasoline a compound 
selected from the group which consists of 
camphor, camphorphorone, and camphoric 
acid. 


1,930,249 
Patented Oct. 10, 1933 
PROCESS OF RECOVERING TREATING 
AGENT FROM SLUDGE 
Jacque C. Morrell 
Application filed Dec. 11, 1931 
3 Claims 


1. In the vapor phase refining of hydro- 
carbon oils by treatment with sulphuric 
acid containing a spacing agent, the 
method of obtaining a refining solution 
from the sludge produced by said treat- 
ment which comprises separating the 
sludge into an oily layer and an aqueous 
layer containing a substantial portion of 
the spacing agent, and adding fresh sul- 
phurie acid to said aqueous layer. 


1,930,372 
Patented Oct. 10, 1933 
APPARATUS FOR TREATING 
HYDROCARBON VAPORS 
Willis F. Sims and Venus U. Cloer 
Applications filed Nov. 23, 1929 


N PRIMARY 


A cracking still and a preheating still 
combined in one structural unit containing 
two chambers divided by a central fireproof 
partition with an opening above the same, 
burners for firing said cracking still, on one 
side of the partition, burners for firing the 
preheating still on the other side of the 
partition, means for regulating the admis- 
sion of fuel to each of said burners, and a 
stack having a plurality of flue openings, 
located at different levels in the outer wall 
of the preheating still chamber, with means 
for opening and closing said flue openings, 
whereby the heated gases and products of 
combustion from the cracking still chamber 
may be directed through the preheating 
still chamber or directly into the stack, at 
will. 


- 1,931,757 
Patented Oct. 24, 1933 
PROCESS FOR CRACKING 
HYDROCARBON OILS 
Gustav Egloff . 
Application filed April 20, 1931 
6 Claims 


1. A process for producing gasoline of 
high anti-knock value which comprises sub- 


160 


NN ———————eeeEeEeEeEeEeEeEeEeEEeeEEeESEeeee 


jecting heavy hydrocarbon oil to cracking 
conditions of temperature and pressure and 
separating the evolved vapors from unva- 
porized oil, dephlegmating the vapors to 
condense and separate insufficiently 
cracked fractions thereof from the gasoline 
vapors, retreating resultant reflux con- 
densate under cracking conditions of tem- 
perature and pressure, heating the de- 
phlegmated gasoline vapors independently 
of said heavy oil and reflux condensate to 
a temperature adequate to form substantial 
amounts of condensible unsaturated hydro- 
carbons therein, and condensing the thus 
heated gasoline vapors as a product of the 
process. 


1,932,726 
Patented Oct. 31, 1933 
LINING FOR VESSELS HOLDING OIL 


Gustav Egloff and Charles D. Lowry, Jr. 
Application filed July 18, 1929 
3 Claims 
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CEmMENTITIOUS MATERIAL ALUMINUM FoiL 


WALL OF VESSEL ‘PLASTIC MATERIAL 


3. An oil retaining vessel having a layer 
of aluminum attached to the inner wall 
thereof by a plastic material and a layer 
of cementitious corrosion-resisting mate- 
rial upon the aluminum layer. 


1,933,715 
Patented Nov. 7, 1933 
MANUFACTURE OF SYNTHETIC RESINS 
Roland B. Day 
Application filed Dec. 18, 1931 
6 Claims 


1. A process for the production of syn- 
thetic resins which comprises subjecting 
hydrocarbon distillates containing a sub- 
stantial amount of unsaturated hydrocar- 
bons to the action of a solvent to separate 
the unsaturated hydrocarbons from the 
relatively saturated hydrocarbons, remov- 
ing the solvent therefrom and thereafter 
reacting the separated relatively unsatu- 
rated hydrocarbons with furfural. 

5. The process for the production of 


synthetic resins which comprises subject- 
ing cracked hydrocarbon oils to reaction 
with an oxidizing gas to cause the forma- 
tion of oxidation products therein, sub- 
jecting the oxidized hydrocarbon mixture 
to the action of a solvent to separate the 
relatively unsaturated components there- 
from, separating the solvent from the dis- 
solved hydrocarbons and causing the latter 
to react with furfural. 


1,933,716 
Patented Nov. 7, 1933 
MANUFACTURE OF SYNTHETIC RESINS 
FROM UNSATURATED HYDRO- 
CARBONS 
Roland B. Day 
Application filed Dec. 18, 1931 
6 Claims 


1. A process for the production of syn- 
thetic resins which comprises subjecting 
hydrocarbon distillates containing a sub- 
stantial amount of unsaturated hydrocar- 
bons to the action of a solvent to separate 
the unsaturated hydrocarbons from the 
relatively saturated hydrocarbons removy- 
ing the solvent therefrom and thereafter 
reacting the separated relatively unsatu- 
rated hydrocarbons with an aldehyde. 

5. The process for the production of 
synthetic resins which comprises subject- 
ing cracked hydrocarbon oils to reaction 
with an oxidizing gas to cause the forma- 


_tion of oxidation products therein, subject- 


ing the oxidized hydrocarbon mixture to 
the action of a solvent to separate the 
relatively unsaturated components there- 
from separating the solvent from the dis- 
solved hydrocarbons and causing the latter 
to react with an aldehyde. 


1,933,748 
Patented Nov. 7, 1933 
PROCESS FOR TREATING HYDRO- 
CARBON OILS 
Jacque C. Morrell 
Application filed Nov. 15, 1929 
1 Claim. 


A process for desulphurizing hydrocar- 
bon oils containing unsaturated hydrocar- 
bons and sulphur which comprises treating 
such oil at elevated temperature with a 
gaseous oxide of nitrogen diluted with 
inert gas and then subjecting the thus 
treated oil to the action of sulphuric acid. 


1,933,845 
Patented Nov. 7, 1933 
CONVERSION OF HYDROCARBON 
GASES 
Gustav Egloff 
Application filed July 12, 1929 
3 Claims 


2. A method of converting hydrocarbon 
gas into liquefiable aromatic hydrocarbons 
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which comprises subjecting the gas to con- 
version conditions of temperature and pres- 
sure in a heating zone, immediately there- 
after checking the conversion reaction by 
introducing a cooling oil into direct and 
intimate contact with the heated gas, pass- 
ing the resultant mixture to a stabilizing 
zone wherein a temperature gradient is 


maintained from top to bottom to produce 
a rectifying effect upon the gases and va- 
pors, separating the condensible from the 
incondensible reaction products in said 
zone, and separately withdrawing the gases 
and liquids from the top and bottom re- 
spectively of said stabilizing zone. 


1,934,847 
Patented Nov. 14, 1933 
CRACKING PROCESS 
Gustav Egloff 
Application filed Dec. 18, 1925 
2 Claims 


1. A process for treating hydrocarbon 
liquids and solids to produce low boiling 
point liquid products, which comprises 
maintaining a mass of hydrocarbon solids 
in an enlarged zone, maintaining a body of 
the hydrocarbon liquids under cracking 
conditions of temperature and pressure in 
an independent enlarged zone, passing va- 
pors evolved from the liquid hydrocarbons 
in said independent enlarged zone through 


said mass of hydrocarbon solids, to distill 
portions thereof and to dissolve other por- 
tions, subjecting the vapors resulting from 
such distillation of the hydrocarbon solids, 
while commingled with vapors evolved 
from the hydrocarbon liquids, which vapors 
have passed through said mass of hydro- 
carbon solids, to reflux condensation, to 
separate the heavier fractions therefrom, 
withdrawing the dissolved portions of the 
solid hydrocarbons and uniting them with 
said heavier fraction, again subjecting such 
heavier fractions prior to any substantial 
cooling to a cracking temperature, and 
uniting such heavier fractions while at a 
cracking temperature with the hydrocarbon 
liquids maintained in said independent en- 
larged zone. 


1,934,873 
Patented Nov. 14, 1933 
TREATMENT OF HYDROCARBON OILS 
Edwin F. Nelson 
Application filed Jan. 6, 1932 
5 Claims 


1. In process for cracking hydrocarbon 
oils of the character in which the oil is 
heated to a cracking temperature in an 
elongated heating coil, thence delivered to — 
the upper portion of a vertically elongated 
reaction chamber from the lower end of 
which liquid and vapors are removed at 
such rate that no substantial accumulation 
of a liquid therein occurs, thence passed to 
a low pressure distillation zone where va- 
porization of unvaporized oil occurs by the 
contained heat thereof, the improvement 
which comprises liberating vapors from 
the heated oil in the upper portion of the 
chamber, confining the downward flow of 
liquid oil through the vertically elongated 
reaction chamber to an area sufficiently 
small to insure a velocity of flow adequate 
to preclude retention of the liquid oil in 
the elongated chamber for a time period 
adequate to form coke, and passing the 
vapors downwardly through substantially 
the entire interior portion of the chamber 
and at a lower rate than the liquid oil. 
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1,934,967 
Patented Nov. 14, 1933 
PROCESS FOR TREATMENT OF 
HYDROCARBON OILS 
Arthur G. Connolly 
Application filed Dec. 30, 1931 
3 Claims 


1. In the refining of hydrocarbon $va- 
pors by passage through a bed of solid 
filtering material, the method which com- 
prises positioning the filtering material in 
the upper portion of a substantially hori- 
zontal treating zone, maintaining a body of 
washing liquid in the lower portion of the 
treating zone, passing the vapors through 
the treating zone and in contact with the 
filtering material therein, and rotating the 
treating zone whereby the filtering mate- 
rial is contacted with the washing liquid. 


1,935,148 
Patented Nov. 14, 1933 
HYDROCARBON OIL CONVERSION 
Carbon P. Dubbs 
Application filed July 30, 1927 
3 Claims 
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1. A process for converting hydrocar- 
bons, which comprises first subjecting said 
hydrocarbons to indirect heat conductive 
relationship with heated gases of combus- 
tion in a heating zone, and then bringing 
said hydrocarbons into direct contact with 
highly heated steam and said combustion 
gases in a conversion zone to cause con- 
version and substantial vaporization, re- 


moving the vapors, controlling the condi-. 


tions of temperature so that no substantial 
overheating of said hydrocarbons takes 
place by causing local circulation of regu- 
lated portions of said combustion gases to 


and from said heating zone, and controlling 
the degree of conversion taking place by 
recirculating through the conversion zone 
regulated portions of the vapors removed 
from said conversion zone. 


1,935,160 
Patented Nov. 14, 1933 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Jan. 29, 1931 
1 Claim 


A step in the refining treatment of the 
overhead product of motor fuel boiling 
range resulting from the cracking of hydro- 
carbon oil, which comprises subjecting said 
oil in heated vaporous condition to treat- 
ment with sulphur trioxide and steam in 
the presence of added metal. 


1,935,161 
Patented Nov. 14, 1933 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Eglofft 
Application filed Jan. 29, 1931 
1 Claim 


A step in a process of refining the over- 
head product of motor fuel boiling range 
resulting from the cracking of hydrocarbon 
oil, which comprises subjecting said prod- 
uct in a heated vaporous state to treatment 
with sulphur trioxide and steam in the 
.presence of a metallic oxide. 


1,935,162 
Patented Nov. 14, 1933 
METHOD OF TREATING 
HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Nov. 25, 1929 
1 Claim 


A process for refining cracked hydrocar- 
bon vapors of motor fuel boiling range 
which comprises passing the vapors up- 
wardly through a descending subdivided 
flow of acid refining agent, then passing 
the vapors in a tortuous path to separate 
entrained reaction products, and finally 
filtering the vapors through a filtering 
medium containing alkaline material. 
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1,936,284 , 
Patented Nov. 21, 1933 
COIL FOR FLUID HEATING FURNACES 
Donald J. Bergman 
Application filed March 16, 1931 
2 Claims 


1. Ina coil adapted for the substantially 
equal heating of fluid in a plurality of sep- 
arate flows, one side of the coil being ex- 
posed to a greater degree of heat than the 
other in a fluid heating furnace, the im- 
provement which comprises, in combina- 
tion, a plurality of parallelly disposed fluid 
passageways, means connecting alternate 
passageways in series to provide a plurality 
of parallel flows through said passageways, 
adjacent passageways being disposed in 
substantially the same plane, and said con- 
necting means for alternate passageways 
being disposed alternately on opposite sides 
of the plane of the passageways. 


1,936,289 
Patented Nov. 21, 1933 
HYDROCARBON OIL CONVERSION 
Ralph C. Cook 
Application filed May 27, 1931 
1 Claim 


A hydrocarbon oil cracking process 
which comprises passing the charging oil 
in a restricted stream through a heating 
zone and gradually heating the same dur- 
ing its passage therethrough at progres- 
sively higher distillation temperatures, re- 
moving vapors from said heating zone at 
spaced points in the path of travel of the 
oil therethrough, and thereby segregating 
the vaporized fractions of different boiling 
points from each other, passing each of said 
vaporized fractions to a separate vapor 
phase cracking zone, independently crack- 
ing the fractions in the vapor phase in the 
separate cracking. zones under conditions 
best suited for the cracking of the indi- 
vidual fractions, heating the fractions in 
said cracking zones and the oil in said 


heating zone by passing hot combustion 
gases in indirect heat exchange relation 
first with the lighter fractions, then with 
the heavier fractions, and finally counter- 
current with the charging oil passing 
through the heating zone, discharging the 
cracked fractions from said cracking zones 
and subjecting the same to dephlegmation, 
and condensing the dephlegmated vapors. 


1,936,874 ; 
Patented Nov. 28, 1933 
PROCESS FOR HYDROCARBON 
OIL CONVERSION 
Jacob Benjamin Heid 
Application filed March 24, 1928 
: 14 Claims 


IS 


IF 
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5. A process for converting hydrocar- 
bons which comprises cyclically circulating 
a closed ring of liquid hydrocarbon oil and 
a closed ring of hydrocarbon vapors, main- 
taining each ring separate from the other 
during part of the travel thereof and com- 
bining the two rings during another part 
of their travel, heating the liquid ring to 
a temperature sufficient to effect substan- 
tial vaporization during its separate travel 
and heating the vapor ring to a cracking 
temperature during its separate travel, and 
removing vapors from the vapor ring for 
condensation and collection. 


1,937,863 
Patented Dec. 5, 1933 
PROCESS AND APPARATUS OF 
HYDROCARBON OIL CONVERSION 
Joseph G. Alther 
Application filed Jan. 11,'1932 
3 Claims 


1. A hydrocarbon oil cracking process 
which comprises passing reflux condensate, 
formed as hereinafter set forth, through a 
heating coil disposed in a hot portion of a 
furnace and heating the same therein to 
cracking temperature under pressure by 
indirect heat exchange with hot combustion 
gases; discharging the thus heated reflux 
condensate into an enlarged reaction zone 
and separately removing vapors therefrom; 
introducing said vapors to a dephlegmating 
zone and passing fresh charging oil for the 
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process in indirect heat exchange relation 
with the vapors therein; then passing said 
charging oil through a second heating coil 
disposed in a cooler portion of said furnace 
and heated by said combustion gases after 
their use in the heating of the first men- 
tioned coil; preheating the charging oil in 
said dephlegmating zone and in said second 
coil to a temperature below cracking; then 


passing the preheated charging oil in direct 
contact with and countercurrent to the 
vapors of the reflux condensate introduced 
to said reaction zone whereby the charging 
oil is separated into vapors and unvapo- 
rized oil, the former commingling with the 
reflux vapors and passing therewith to said 
dephlegmating zone; isolating said unva- 
porized oil from the process; condensing 
in said dephlegmating zone heavier frac- 
tions of the commingled charging oil vapors 
and reflux vapors; supplying the condensed 
heavier fractions to the first mentioned 
heating coil to constitute said reflux con- 
densate; and removing and condensing as 
a product of the process the vapors uncon- 
densed in said dephlegmating zone. 


1,937,873 
Patented Dec. 5, 1933 
TREATMENT OF HYDROCARBON OIL 
Roland B. Day 
Application filed Feb. 11, 1932 
6 Claims 


1. In processes of the character wherein 
hydrocarbon oil is refined to remove color, 


gum-forming and sulphur-containing com- 
ponents by subjecting the same while in 
heated condition to the action of hydro- 
chloriec acid while in contact with a metal- 
lic catalyst, the improvement which com- 
prises preconditioning and activating said 
metallic catalyst by subjecting the same to 
the action of hydrochloric acid prior to 
contact with the hydrocarbon oil. 


1,937,914 
Patented Dec. 5, 1933 
TREATMENT OF HYDROCARBON OILS 
Herman Pines 
Application filed Dec. 1, 1930 
2 Claims 


1. A process for desulphurizing hydro- 
carbon oil which comprises contacting the 
same in vapor phase and in substantially 
anhydrous condition with sodamide. 


1,937,946 
Patented Dec. 5, 1933 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff 
Application filed Feb. 12, 1930 
2 Claims 


1. <A process for treating residuum re- 
sulting from the pressure cracking hydro- 
carbon oils which comprises removing such 
residuum from the cracking process and 
adding thereto, while still in heated condi- 
tion, an oil soluble acidic material and a 
metal capable of reacting with each other 


to form hydrogen, and subjecting the re- 


sultant mixture to hydrogenating condi- 
tions of temperature and pressure. 


1,937,958 
Patented Dec. 5, 1933 
APPARATUS FOR FRACTIONAL 
DISTILLATION 
Hugo F. Huff 
Application filed Sept. 15, 1930 
6 Claims 


1. A fractionating column comprising 
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in combination, a receptacle having one 
inlet for vapors and outlets for vapors and 
liquid, a plurality of groups of perforated 
trays disposed within said receptacle, the 
trays comprising each group being disposed 
stepwise with respect to each other, the 
axis of trays comprising alternate groups 
being parallel and the trays of alternate 
groups being arranged stepwise in opposite 
directions, and an enlarged baffle tray 
interposed between each of said plurality 
of groups for directing vapors’ there- 
through. : 


1,937,959 
Patented Dec. 5, 1933 
PROCESS OF CRACKING 
HYDROCARBON OILS 
Lyman C. Huff 
Application filed Feb. 19, 1930 
3 Claims 


1. In an oil cracking process of the 
character wherein vapors produced in the 
process are dephlegmated in a dephleg- 
mating zone and carbon precipitated from 
the cracked liquid oil in enlarged chambers 
which are alternately cut in and out of the 
cracking system for carbon deposition 
therein and cleaning; the method of pre- 
eonditioning the chambers prior to being 
eut into the system and after cleaning 
which comprises preheating charging oil 
for the cracking process in said dephleg- 
mating zone by heat exchange with the 


vapors therein, introducing charging oil 
thus preheated to the chamber to be pre- 
conditioned, and then supplying such charg- 
ing oil to the cracking system for cracking 
treatment therein. 


1,938,817 
Patented Dec. 12, 1933 
PROCESS OF CRACKING 
HYDROCARBON OIL 
Gustav Egloff ~- 
Application filed March 22, 1930 
2 Claims 


1. A process which comprises subjecting 
hydrocarbon oil to cracking conditions of 
temperature and pressure in a cracking 
zone, removing the vapors and dephleg- 
mating the same at a temperature above 
the boiling point of water in contact with 
an aqueous zine chloride solution, thereby 
evaporating water from the solution and 
forming reflux condensate containing sus- 
pended zine chloride, supplying the reflux 
condensate to the cracking zone whereby 
the oil is cracked therein in the presence of 
zine chloride, and finally condensing the 
dephlegmated vapors. 


1,938,836 
Patented Dec. 12, 1933 
METHOD FOR HYDROCARBON OIL 
TREATMENT 
Lyman C. Huff 
Application filed March 30, 1925 
. Claims 


1. A method of hydrocarbon oil conver- 
sion, consisting in heating the oil to a con- 
version temperature, discharging the 
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heated oil into an enlarged chamber where 
substantial separation of lighter fractions 
in the form of vapors takes place, subject- 
ing the vapors to dephlegmation, removing 
the uncondensed vapors after dephlegma- 
tion, returning and mixing reflux conden- 
sate from the dephlegmating zone with the 
oil being heated, separately withdrawing 
the unvaporized residue from the enlarged 
chamber, maintaining a substantial super- 
atmospheric pressure on the oil and vapors 
under treatment, mixing the vapors re- 
moved from the dephlegmating zone and 
heated residue from the enlarged chamber 
without substantially reducing the pressure 
and cooling the mixture while still under 
pressure. 


1,938,998 
Patented Dec. 12, 1933 
TREATMENT OF HYDROCARBON OILS 
Arthur G. Connolly 
Application filed June 8, 1931 
1 Claim 


An apparatus for refining hydrocarbon 
vapors comprising a chamber, a series of 
spaced bodies of solid refining material in 
said chamber, vertical partitions in the 
chamber forming vapor spaces between 
said bodies, horizontal perforated plates 
supporting said bodies and spaced from 
the bottom of the chamber to form a liquid 
accumulating compartment in the lower 
portion of the chamber, means for intro- 
ducing vapors to the chamber adjacent to 
the first body of the series, means for 
withdrawing the vapors after passage 
through the last body of the series, and 
means for removing liquid from said com- 
partment. 


1,939,255 
Patented Dec. 12, 1933 
PROCESS OF OXIDIZING HYDRO- 
CARBONS 
Gustav Egloff 
Application filed June 26, 1926 
4 Claims 


1. A process for producing alcohols, 


aldehydes, and acids from hydrocarbons 
consisting in subjecting such hydrocarbons 
while heated to a temperature upwards of 
600°F. to the action of an oxidizing agent 
to produce substantial oxidation thereof, 
retarding the oxidation by the addition of 
tetra-ethyl lead, and limiting the extent 
of oxidation to produce alcohols, alde- 
hydes and acids. 


1,939,274 
Patented Dec. 12, 1933 
CRACKING PROCESS 
Walter James Perelis 
Application filed Feb. 14, 1929 
1 Claim 


3d Pressure 


In a process for the cracking of heavy 
petroleum oils the combination of different 
cracking treatments for the feed oil and 
the reflux condensate produced in the 
process comprising heating the feed oil in 
a tubular heater to an effective cracking 
temperature under a pressure not over 200 
.Ibs., terminating the heating in this pri- 
mary cracking treatment as soon as the 
effective cracking temperature is reached, 


_ heating the reflux condensate in a tubular 


heater to an effective cracking temperature 
and prolonging this secondary cracking 
treatment while first lowering and then 
raising the temperature again, both within 
the cracking range of temperatures, the 
pressure at the termination of the sec- 
ondary cracking treatment being at least 
200 lbs., uniting the efflux of both crack- 
ing treatments, removing easily coking 
heavy material from the joint stream by 
vaporization of the lighter material, there- 
after condensing the material heavier than 
pressure distillate and passing this reflux 
condensate to the secondary cracking treat- 
ment, 


1,939,281 
Patented Dec. 12, 1933 
PROCESS OF CRACKING 
HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed Dec. 24, 1927 
7 Claims 


1. In processes for converting high boil- 
ing point oils into low boiling point oils in 
which the high boiling point oil is subjected 
to pressure distillation in a pressure dis- 
tillation zone, vapors and unvaporized 
liquid separately removed from the pres- 
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sure distillation zone, the unvaporized 
liquid introduced while hot into a zone of 
lower pressure wherein substantial distilla- 
tion thereof is effected by the contained 
heat of the oil, the improvement which 
comprises introducing to the unvaporized 


liquid oil removed from the pressure dis- 
tillation zone prior to further distillation 
in said zone of lower pressure a lighter oil 
of lower temperature than said removed 
unvaporized liquid oil, removing vapors 
from said zone of lower pressure, and sub- 
jecting the same to vapor phase cracking. 


1,939,282 
Patented Dec. 12, 1933 
HYDROCARBON OIL CONVERSION 
Jean Delattre Seguy 
Application filed July 23, 1928 
7 Claims 


1. A process for cracking hydrocarbon 
oils which comprises subjecting oil to 
cracking conditions of pressure and tem- 
perature, separating the vapors and the 
non-vaporized oil, subjecting said vapors 
to reflux condensation, finally condensing 
the remaining vapors, withdrawing the re- 
flux condensate and subjecting it to a 
vaporization under reduced pressure so 
controlled that the reflux condensate is not 
completely vaporized, subjecting the first 
mentioned non-vaporized oil to partial va- 


porization under reduced pressure, remoy- 
ing the vapors obtained by said partial 
vaporization of said reflux condensate and 
of said non-vaporized oil, and mixing to- 
gether the portions of said reflux conden- 
sate and of said non-vaporized oil which 
have not vaporized by said reduction of © 
pressure, subjecting the vapors separated 
from the reflux condensate and from the 
non-vaporized oil by the reduction in pres- 
sure to vapor phase cracking by heat ex- 
change with heating gases, separating the 
thus cracked vapors into light sufficiently 
converted products and reflux condensate, - 
and subjecting said reflux condensate to 
re-treatment with fresh charging stock in 
the primary cracking zone. 


1,946,673 
Patented Dec. 26, 1933 
CONVERSION OF HYDROCARBON OILS 
Charles H. Angeli 
Application filed Feb. 1, 1932 
6 Claims 


1. A process for cracking hydrocarbon 
oil to produce therefrom low boiling distil- 
late and coke which comprises subjecting 
the oil to conversion temperature at super- 
atmospheric pressure in a heating zone, 
introducing the heated material into a sep- 
arator wherein vapors and non-vaporous 
residue are separated, introducing the 
residue into a coking chamber, subjecting 
vapors from the separator to continue con- 
version in a separate heating coil, intro- 
ducing the heated vapors into the coking 
chamber whereby to coke said residue by 
direct contact with the heated vapors, sub- 
jecting vaporous products from the coking 
chamber to fractionation, removing over- 
head vaporous products from the fraction- 
ator, subjecting them to condensation and 
collecting the resulting distillate and gas, 
removing a relatively heavy portion of the 
reflux condensate condensed in the frac- 
tionator therefrom and subjecting it to con- 
version, together with the raw oil charg- 
ing stock, removing a relatively light por- 
tion of the reflux condensate condensed in 
the fractionator therefrom, subjecting it to 
further conversion in a third heating coil 
and introducing the heated materials into 
said separator. 
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1,940,711 
Patented Dec. 26, 1933 
APPARATUS FOR CONVERTING 
PETROLEUM OIL 
Gustav Egloff 
Application filed June 2, 1927 
10 Claims 


5. Apparatus for the heat treatment of 
hydrocarbon oil to derive therefrom a 
motor fuel, comprising in combination, 
means for subjecting the oil to cracking 
conditions of temperature and pressure 
comprising a heating coil and a furnace, 
means for separating the evolved vapors 
from the residual oil, means for withdraw- 
ing the residual oil and reducing the pres- 
sure thereon to permit flash distillation of 
vapors therefrom, and means for subjecting 
the flash distilled vapors to cracking con- 
ditions more severe than those maintained 
in the first cracking coil, comprising a sep- 
arate heating coil mounted in a furnace 
independent of the first mentioned furnace 
and adapted to heat the vapors passing 
through the coil to a higher temperature 
than the temperature imparted to the liquid 
oil passing through the first mentioned 
cracking coil. 


1,940,725 
Patented Dec. 26, 1933 
PROCESS FOR TREATING 
CARBONACEOUS MATERIAL 
Jacque C. Morrell 
Application filed Nov. 15, 1929 
6 Claims 
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1. A process for producing hydrocarbon 


distillates from solid bituminous material 
and heavy hydrocarbon oil which comprises 
mixing a portion of the heavy oil with the 
solid material and placing the mixture in 
an enlarged distillation zone, heating an- 
other portion of the heavy oil unadmixed 
with solid material to vapor phase crack- 
ing temperature of the order of about 
1000°F. in an independent zone, introduc- 
ing the resultant vapor phase cracked va- 
pors into said distillation zone to supply 
heat for the distillation of said mixture, 
distilling the mixture in said distillation 
zone, and removing and condensing resul- 
tant vapors. 


1,940,726 
Patented Dec. 26, 1933 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Jan. 8, 1931 
8 Claims 


i. A step in a process of desulphurizing 
the condensed overhead product resulting 
from the cracking of hydrocarbon oil, 
which comprises subjecting said oil to 
treatment with an alcoholic solution of a 
sulfide of an alkali metal. 


1,941,251 
Patented Dec. 26, 1933 
TREATMENT OF HYDROCARBON OILS 
Richard F. Davis 
Application filed June 1, 1931 
4 Claims 
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1. In the refining of the condensed over- 
head products resulting from the heat 
treatment of hydrocarbon oil, the improve- 
ment which comprises subjecting said prod- 
ucts in liquid condition to the action of 
liquid sulphur dioxide containing dissolved 
therein a metallic halide which is soluble 
in the liquid sulphur dioxide. 


1,941,266 
Patented Dec. 26, 1933 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Jan. 30, 1931 
1 Claim 


A step in refining the overhead gasoline- 
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containing product resulting from _ the 
cracking of hydrocarbon oil, which com- 
prises subjecting said product in heated 
vaporous condition to treatment with sul- 
phur trioxide and steam in the presence of 
an iron oxide under conditions capable of 
removing sulphur and gum and color form- 
ing constituents from the product without 
destruction of the major portion of the gas- 
oline hydrocarbons contained therein. 


1,941,267 
Patented Dec. 26, 1933 
TREATMENT OF HYDROCARBON OIL 
Jacque C. Morrell 
Application filed Feb. 18, 1932 
3 Claims 


1. A process for refining the cracked 
hydrocarbon oil of motor fuel boiling range 
to remove color and gum forming com- 
ponents and to reduce the sulphur content 
thereof, which comprises subjecting the 
hydrocarbon oil while in heated vaporous 
condition to the action of a mixture of 
sulphurie and acetic acids. 


' 1,945,599 
Patented Feb. 6, 1934 ; 
STABILIZATION OF LIGHT DISTILLATE 
PRODUCED IN DISTILLING OR 
CRACKING HYDROCARBONS 
Ralph C. Cook 
Application filed March 27, 1929 
2 Claims 


1. A process for treating the gasoline- 
like vaporous product produced in the 
cracking of hydrocarbon oils which com- 
prises subjecting the same to condensation 
in a condensing zone and separating the 
resultant distillate from the fixed gases, 
withdrawing a portion of the vaporous 
products from said zone, moderately heat- 
ing said distillate by passing in heat ex- 
change relation therewith the portion of the 
vaporous product withdrawn from the con- 
densing zone, said heating being of such 
character as to remove from the distillate 
dissolved gases and vapors lighter than 
gasoline, returning said portion of the va- 
porous products to the condensing zone, 
and collecting the unvaporized stabilized 
distillate independently of the evolved va- 
pors and gases. 


1,945,604 
Patented Feb. 6, 1934 
HYDROCARBON OIL CONVERSION 
Donald F. Gerstenberger 
Application filed April 4, 1932 
3 Claims 


1. A hydrocarbon oil cracking process 
which comprises heating the oil to crack- 
ing temperature under pressure while flow- 
ing in a restricted stream through a heat- 
ing zone, discharging the heated oil into 
the upper portion of an unheated vertically 
elongated reaction zone maintained under 
cracking conditions of temperature and 
pressure, passing the vapors and unva- 
porized oil downwardly through the reac- 
tion zone and separately removing the 
vapors and unvaporized oil from the lower 
portion of the reaction zone, introducing 
the vapors to the upper portion of a second 
vertically elongated reaction zone main- 
tained under cracking conditions of tem- 
perature and pressure, passing the vapors 
downwardly through the second reaction 
zone and removing the same from the lower 
portion thereof, passing the unvaporized 
oil withdrawn from the first-mentioned 
reaction zone and such liquid constituents 
as are formed in the second reaction zone 
to a vaporizing. zone maintained under 
lower pressure than the reaction zones and 
distilling the same therein, supplying the 
vapors evolved in the vaporizing zone and 
the vapors withdrawn from the second 
reaction zone to a common fractionating 
zone and fractionating the admixed vapors 
therein, returning resultant reflux conden- 
sate to the heating zone for recycling 
through the process, and finally OT EEO 
the fractionated vapors. 


1,946,094 
Patented Feb. 6, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Feb. 16, 1931 
6 Claims 


1. A step in the refining of the overhead 
products resulting from hydrocarbon oil 
cracking, which comprises subjecting said 
products in heated vaporous condition to 
the action of sulphur trioxide and steam 
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in the presence of a non-metallic solid con- 
tact agent, the quantity of sulphur trioxide 
being not substantially in excess of that 
necessary to remove sulphur and gum 
forming bodies from the distillate. 


1,946,095 
Patented Feb. 6, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Feb. 16, 1931 
4 Claims 


1. A step in the refining of the overhead 
products resulting from the cracking of 
hydrocarbon oil, which comprises subject- 
ing said products in heated vaporous con- 
dition to the action of an acid of phos- 
phorus and a free oxygen containing gas 
in the presence of a non-metallic solid con- 
tacting agent. 


1,946,096 
Patented Feb. 6, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed March 25, 1932 
3 Claims 


1. A process for refining hydrocarbon 
oil to remove gum and gum-forming com- 
ponents therefrom, which comprises sub- 
jecting the said hydrocarbon oil while in 
heated vaporous condition to the action of 
an aqueous solution of a water soluble 
borate, and adding steam to the vapors to 
prevent undue concentration of the solu- 
tion. 


1,946,131 
Patented Feb. 6, 1934 
TREATMENT OF HYDROCARBON OILS 
Richard F. Davis 
Application filed Feb. 11, 1931 
2 Claims 


1. The method of treating the dephleg- 


mated gasoline vapors of a hydrocarbon 
oil cracking process which comprises con- 
tacting the dephlegmated cracked gasoline 
vapors with dry sulphur trioxide, separat- 
ing the heavy reaction products’ thus 
formed, and finally condensing the treated 
vapors. 


1,946,463 
Patented Feb. 6, 1934 
PROCESS AND APPARATUS FOR 
CONVERTING OILS 
Carbon P. Dubbs 
Application filed June 22, 1921 
24 Claims 


1. A process of converting hydrocarbon 
oil, consisting in subjecting the oil to an 
initial conversion treatment by passing it 
through a unit comprising a heating coil, 
vaporizing means and a dephlegmator, in 
maintaining said initial unit under a super- 
atmospheric pressure, in passing unvapo- 
rized oils while in a highly heated condi- 
tion from the vaporizing means of said 
initial unit successively through succeeding 
units, in reducing the pressure on the oil 
in each of said succeeding units to vaporize 
substantial portions of the oil under the 
reduced pressures, in dephlegmating, con- 
densing and collecting the vapors evolved 
in each of the succeeding units, in return- 
ing the distillate produced in each unit to 
the dephlegmating zone of that unit for 
redistillation therein, in returning the re- 
flux condensate produced in the several 
units to the heating coil of said initial unit 
for re-treatment. 


1,946,938 
Patented Feb. 13, 1934 
CONVERSION OF HYDROCARBON OILS 
Lyman C. Huff 
Application filed May 27, 1932 
6 Claims 


1. Ina cracking process of the character 
wherein hydrocarbon oil is heated to crack- 
ing temperature under pressure while flow- 
ing in a restricted stream through a heating 
zone, thence discharged into the upper por- 
tion of an enlarged vertical reaction zone 
maintained under cracking conditions of 
temperature and pressure, both vapors and 
unvaporized oil passed downwardly through 
the reaction zone whereby conversion of the 
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vapors occurs in the reaction zone, and 
the vapors and unvaporized oil are with- 
drawn from the lower portion of the re- 
action zone; the improvement which com- 
prises passing a washing oil, other than 
said unvaporized oil, downwardly over the 
inner surfaces of the reaction zone, the 
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washing oil being at an elevated tempera- 
ture such as to prevent substantial cooling 
of the vapors whereby the conversion of 
the vapors in the reaction zone is not inter- 
fered with but said elevated temperature 
being insufficient to cause substantial cok- 
ing of the washing oil in the reaction zone. 


1,946,939 
Patented Feb. 13, 1934 
CRACKING HYDROCARBON OILS 
Alphonsus W. Jurrissen, Albert B. Cox, 
and Andrew McGregor Wood 
Application filed March 15, 1933 
2 Claims 


1. In combination with an enlarged re- 
action chamber of an oil cracking system, 
a hot oil inlet pipe extending downwardly 
into and terminating adjacent the upper 
portion of said chamber, a non-rotatable 
flange fixed to the end of said pipe, an 
imperforate baffle beneath, spaced from 
and fixed to said flange, said flange and 


baffle being disposed substantially at right 
angles to the direction of discharge of oil 
from said pipe, and means for removing 
vapors and residual oil from the chamber. 


1,946,945 
Patented Feb. 13, 1934 
RETURN BEND PLUG DEFLECTOR 
Lev A. Mekler 
Application filed Sept. 2, 1930 
6 Claims 


1. A removable plug in a box type re-_ 
turn bend fluid conduit, comprising in 
combination, a depending support member 
associated with said plug, and a plurality 
of angularly bent deflecting vanes carried 
by said support member for diverting the 
flow of fluid through said conduit. 


1,946,947 
Patented Feb. 13, 1934 
PROCESS FOR TREATING RESIDUE OF 
HYDROCARBON OIL DISTILLATION 
Clifton J. Pratt 
Application filed July 8, 1926 
8 Claims 


1. A method for producing asphaltic- 
like materials from hydrocarbon oil residue 
resulting from the cracking of hydrocar- 
bons under heat and pressure comprising 
passing the hydrocarbon oil residue while 


at a temperature above 450°F. into the 
vapor space of a zone containing water 
maintained under substantially atmospheric 
pressure, removing volatilized constituents 
of the residue from said zone in vaporous 
form, causing the unvaporized portions of 
the residue to accumulate in that portion 
of the zone containing the water, continu- 
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ously removing water and unvaporized oil 
constituents from said zone, causing said 
unvaporized oil constituents to solidify 
forming asphaltic-like substances, and 
thereafter separating such asphaltic-like 
substances from the water. 


1,947,868 
Patented Feb. 20, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Feb. 16, 1931 
4 Claims 


1. A step in the refining of the overhead 
products of hydrocarbon oil cracking, 
which comprises subjecting said products 
in heated vaporous condition to the action 
of sulphur dioxide, free oxygen and steam 
in the presence of a non-metallic solid con- 
tacting agent. 


1,947,869 
Patented Feb. 20, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Feb. 16, 1931 
4 Claims 


1. A step in the process of refining the 
overhead products of hydrocarbon oil 
cracking, which comprises subjecting said 
products in heated vaporous condition to 
the action of a mixture of sulphur dioxide 
and steam in the presence of discrete par- 
ticles of a solid metallic salt. 


1,948,565 
Patented Feb. 27, 1934 
PROCESS OF SWEETENING GASOLINE 
Roland B. Day 
Application filed Feb. 27, 1931 
12 Claims 
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11. A process of improving gasoline, 
which process comprises treating the gaso- 
line with a mixture of a copper compound 
and ammonium chloride, and coliecting 
the resultant gasoline. 


1,948,567 
Patented Feb. 27, 1934 
APPARATUS FOR CRACKING HYDRO- 
CARBON OILS TO PRODUCE LIGHT OILS 
Gustav Egloff and Harry P. Benner 
Application filed March 11, 1927 
6 Claims 


6. An apparatus for cracking hydro- 
carbon oil comprising a heating coil and 
means for passing oil therethrough, an en- 
larged chamber and means for discharging 
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the oil thereinto from the coil for separa- 
tion into vapors and residuum, means for 
separately removing vapors and residuum 
from said chamber, a second chamber and 
means for transferring vapors thereto from 
the first mentioned chamber, means for 


passing combustion gases over said coil to 
heat the oil passing therethrough and 
thence internally through said second 
chamber in heat exchange relation but out 
of contact with the vapors therein, and 
means for removing the vapors from said 
second chamber. 


1,948,595 
Patented Feb. 27, 1934 
TREATMENT OF VAPOR-GAS 
MIXTURES 
~ Robert Pyzel 
Application filed March 30, 1933 
2 Claims 


1. A process for the treatment of heated 
vapor-gas mixtures containing fixed gases, 
condensable hydrocarbon vapors and steam 
to effect their separation, which comprises 
subjecting the heated mixture to conden- 
sation by indirect contact with a cooling 
medium whereby a portion of the hydro- 
carbon oil vapors and steam is condensed, 
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then passing the mixture into a direct con- 
tact condensing column wherein an addi- 
tional portion of the remaining liquefiable 
components of the mixture are condensed, 
withdrawing oil distillate and water from 
the condensing column to a _ separator 
wherein they are separated by stratifica- 
tion, removing water from the system, sub- 
jecting oil distillate from the separator to 
further cooling, returning a regulated por- 
tion thereof to the condensing column as 
a cooling and refluxing medium, withdraw- 
ing the remainder from the system and 
removing uncondensed gases from the 
upper portion of the condensing column. 


1,948,713 
Patented Feb. 27, 1934 
TREATMENT OF HYDROCARBON OILS 
Lyman C. Huff 
Application filed Nov. 10, 19380 
5 Claims 


1. A process for converting hydrocarbon 
oil which comprises subjecting oil to crack- 
ing conditions in a heating zone, reacting 
the heated oil in a reaction zone with the 
separation of vapors and unvaporized res- 
idue, withdrawing residue from the reac- 
tion zone, and subjecting it to distillation 
in a zone of reduced pressure with the 
formation of further vapors and residue 
separately, subjecting the first-named va- 
pors and the last-named vapors to partial 
condensation, then withdrawing the heavy 
components of the last-named vapors as con- 
densate and commingling the same without 
prior heating to cracking temperature with 
heated oil from the heating zone prior to 
its entrance into the reaction zone to cool 
said heated oil. 


1,948,714 
Patented Feb. 27, 1934 
TREATMENT OF HYDROCARBON OILS 
Lyman C. Huff 
Application filed Nov. 15, 1930 
7 Claims 


1. A cracking process which comprises 
maintaining hydrocarbon oil under crack- 
ing conditions of temperature and pres- 
sure in a reaction zone, separately removing 
vapors and unvaporized oil from the re- 
action zone, dephlegmating the vapors to 
form a reflux condensate, flash distilling 
the unvaporized oil by pressure reduction, 
dephlegmating the resultant flashed vapors 
thereby forming a flash reflux condensate 
of higher boiling point than the first-men- 
tioned reflux condensate, passing said 
first-mentioned reflux condensate, unad- 
mixed with heavier oil, through a heating 
zone and heating the same therein to its 
cracking temperature, discharging the thus 
heated reflux condensate into said reaction 
zone, and commingling said flash reflux 
condensate, without prior heating to crack- 
ing temperature, with the heated reflux 
condensate discharging from the heating 
zone into the reaction zone. 


1,948,890 
Patented Feb. 27, 1934 
PROCESS FOR TREATING 
HYDROCARBON VAPORS 
Willis F. Sims and Venus U. Cloer 
Application filed Feb. 16, 1928 
6 Claims 


1. The method of treating hydrocarbon | 
oils to produce lower boiling hydrocarbons 
from higher boiling hydrocarbons which 
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comprises the following steps: forcing 
charging oil under regulable pressure into 
a preheating zone, preheating the same 
therein to a temperature sufficient to flash 
the oil into vapor at sub-atmospheric pres- 
sure, while maintaining in said zone a pres- 
sure above atmospheric, releasing said oil 
from pressure in the preheating zone into 
an expanded flashing zone to flash into 
vapor substantially the entire amount of 
said oil while maintaining sub-atmospheric 
pressure, drawing only the vapors produced 
in the flashing zone through an open con- 
nection into a cracking zone which is under 
a lower sub-atmospheric pressure, drawing 
out the cracked vapors so as to maintain 
the said low pressure, passing them 
through fractionating zones, and passing 
the desired vapors from the last fractionat- 
ing zone to cooling and separating zones. 


1,949,460 
Patented March 6, 1934 
CONVERSION OF HYDROCARBON OILS 
Gustav Egloff 
Application filed March 3, 1931 
1 Claim 


CONDEINSER;39 


In a cracking process of the character 
wherein hydrocarbon oil is maintained un- 
der cracking conditions of temperature and 
pressure in an enlarged reaction zone and 
vapors removed from the reaction zone and 
subjected to fractionation, the method 
which comprises preheating a portion of 
the charging oil for the process by heat 
exchange with the vapors undergoing frac- 
tionation, passing the thus_ preheated 
charging oil, in admixture with reflux con- 
densate formed by the fractionation, to a 
heating zone and heating the same to crack- 
ing temperature under pressure while 
flowing in a restricted stream through the 
heating zone, discharging the hot oil stream 
into said reaction zone, passing another 
portion of the charging oil for the process 
in indirect heat exchange relation with hot 
liquid oil constituents in the reaction zone 
whereby it is preheated to higher tempera- 
ture than the first-mentioned portion of the 
charging oil, and then combining said other 


portion of the charging oil with said hot 
oil stream discharging into the reaction 
zone. 


1,949,480 
Patented March 6, 1934 
PROCESS FOR CONVERTING OILS 
Lester Kirschbraun 
Application filed May 23, 1921 
12 Claims 
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5. The improvement in the operation of 
pressure cracking stills in which a body of 
oil is circulated from a bulk supply tank 
through heating tubes and back to the bulk 
supply tank, which comprises passing the 
heating gases for the pressure still first in 
heat exchange with oil in separate heating 
tubes and then in heat exchange with the 
heating tubes through which oil is circu- 
lated from and back to the said bulk supply 
tank, and circulating an auxiliary supply 
of oil without substantial admixture with 
the oil from the said body of oil which is 
circulating from the bulk supply tank 
through heating tubes and back to the bulk 
supply tank, once only through the said 
separate heating tubes and thence directly 
into the bulk supply tank. 


1,949,486 
Patented March 6, 1934 
TREATMENT OF HYDROCARBON OIL 
Jacque C. Morrell 
Application filed April 4, 1932 
3 Claims 


1. In process of the character wherein 
hydrocarbon oil is subjected to cracking 
conditions of heat and superatmospheric 
pressure in a heating coil with communi- 
cating reaction chamber, the vapors from 
the reaction chamber being fractionated, 
reflux condensate from the fractionator be- 
ing returned to the heating coil for further 
treatment, the vapors from the fractionator 
being recovered, the non-vaporized residue 
from the reaction chamber being intro- 
duced into a coking chamber of reduced 
pressure with respect to the reaction cham- 
ber wherein non-vaporized residue and va- 
pors are separated, the vapors subjected to 
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fractionation, reflux condensate from the 
fractionator being returned to the heating 
coil, the improvement which comprises 
heating overhead vapors from the latter 
fractionation to vapor phase conversion 


temperature in a separate heating coil and 
introducing said heated vapors into the 
coking chamber to devolatilize and coke the 
contents thereof. 


1,949,749 
Patented March 6, 1934 
TREATMENT OF HYDROCARBON OILS 
Charles D. Lowry 
Application filed May 2, 1931 
7 Claims 


1. A process for the treatment of hydro- 
carbon oil which comprises subjecting said 
oil while substantially in vapor phase to 
the action of greensand. 

2. A process for the treatment of hydro- 
carbon oil which comprises subjecting said 
oil to the action of greensand in the pres- 
ence of hydrochloric acid. 


1,949,756 
Patented March 6, 1934 
REFINING OF CRACKED HYDRO- 
CARBON OILS 
Jacque C. Morrell 
Application filed Dec. 3, 1927 
6 Claims 
4. The method of refining cracked hy- 
drocarbon oils which comprises treating the 
oil with plumbite solution, and removing 
the reaction products of the plumbite treat- 
ment by subjecting the oil to the action of 
a soluble sulfide and an adsorbing agent 
capable of removing suspended solids. 


1,949,765 
Patented March 6, 1934 
HYDROCARBON OIL CONVERSION 
Jean Delattre Seguy 
Application filed July 28, 1930 
4 Claims 
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1. A hydrocarbon oil cracking process 
which comprises passing the oil in a re- 
stricted stream through a heating zone and 
heating the same therein to cracking tem- 
perature under pressure, discharging the 
heated oil into a vapor separating zone and 
separating the same therein into vapors and 
unvaporized oil, removing the separated 
vapors from the separating zone, heating 
a portion of the withdrawn vapors to a 
vapor phase cracking temperature and then 
injecting the same into the unvaporized oil 
in said separating zone, the temperature 
and amount of the thus injected vapors be- 
ing sufficient to distill the unvaporized oil 
substantially to dryness. 


1,950,720 
Patented March 13, 1934 
CHLORINATION OF GASEOUS 


HYDROCARBONS 
Gustav Egloff 
Application filed Feb. 5, 1930 
1 Claim 


3 


In the preparation of chlorine deriva- 
tives, the method which comprises passing 
a mixture of normally gaseous hydrocar- 
bons and chlorine through a heating zone, 
heating the hydrocarbons and chlorine in 


176 


a SEE om 


the heating zone sufficiently to react to 
form condensible chlor-hydrocarbons, ab- 
ruptly cooling the mixture, immediately 
upon issuance from the heating zone, to be- 
low reaction temperature by injection of a 
cooling medium without effecting any sub- 
stantial condensation of the condensibles, 
then further cooling the mixture to con- 
dense and separate the condensible chlor- 
derivatives from the permanent gases, and 
recovering the resultant condensate as the 
product of the process. 

1,950,721 


Patented March 13, 1934 


TREATMENT OF HYDROCARBON OILS 
Gustav Egloff 
Application filed Feb. 10, 1930 
2 Claims 


1. A process for hydrogenating hydro- 
carbon oil, comprising subjecting said oil 
to conversion conditions of temperature 
and pressure in a heating zone, passing the 
resultant products from said heating zone 
into a reaction zone wherein further con- 
version occurs, introducing the lighter 
products of reaction into a fractionating 
zone wherein the lighter, sufficiently con- 
verted fractions separate from the heavier, 
insufficiently converted fractions, the im- 
provement which comprises introducing 
metallic hydrides and steam into the vapors 
undergoing treatment in said reaction zone 
and fractionating zone to effect a liberation 
of nascent hydrogen and a saturation of 
said vapors. 


1,950,735 
Patented March 13, 1934 
PROCESS FOR DESULPHURIZING 
HYDROCARBON OILS 
Ime Levine 
Application filed March 5, 1931 
4 Claims 


1. A method of removing undesirable 


sulphur compounds from hydrocarbon dis- 
tillates which comprises treating said dis- 
tillate with a ketone capable of reacting 
with sulphur or sulphur compounds in the 
presence of a metallic condensing agent. 


1,950,739 
Patented March 13, 1934 
REFINING TREATMENT OF 
HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Nov. 15, 1929 
1 Claim 


The method of refining hydrocarbon dis- 
tillates containing unsaturated hydrocar- 
bons and sulphur compounds which com- 
prises subjecting the same to the action of 
sulphuric acid containing at least 8% by 
weight of a dissolved sulphate of an alka- 
line earth metal. 


1,952,482 
Patented March 27, 1934 
PURIKTYING SULPHUR-CONTAINING 
SUBSTANCES 
Harry Whitaker 
Application filed June 28, 1929 
7 Claims 
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1. In the art of purifying the petroleum 
distillate which can be vaporized at a tem- 
perature of 780° F. and which contains an 
organic sulphide, those steps which consist 
in subjecting the petroleum distillate in 
vapor form to the action of contact ma- 
terial which consists substantially of silica 
gel and without the addition of any sub- 
stantial quantity of other substances 
adapted to react with the petroleum dis- 
tillate while it is so subjected to the action 
of said contact material, so that the purifi- 


vis 


cation is produced substantially by the de- 
composition of the sulphide to form hydro- 
gen sulphide, the reaction temperature be- 
ing maintained sufficiently high so as to 
cause the organic sulphide to decompose in 
order to form hydrogen sulphide and con- 
densing the petroleum distillate vapor af- 
ter it has been subjected to the action of 
said contact material, while preventing any 
substantial contact between the silica gel 
and the petroleum distillate save when the 
petroleum distillate is in the form of a 
vapor. 


1,952,692 
Patented March 27, 1934 
HYDROCARBON OIL CONVERSION 
James M. Wadsworth 
Application filed Aug. 4, 1930 
3 Claims 
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1. In a hydrocarbon oil cracking opera- 
tion wherein there is produced gasoline in- 
condensible gases and flash residuum, the 
method which comprises separating the 
gases from the gasoline and scrubbing the 
same with an absorption oil to remove light 
condensible fractions therefrom, removing 
the flash residuum from the cracking oper- 
ation, mixing the enriched absorption oil 
with a quantity of the residuum sufficient 
in amount and temperature to vaporize the 
absorbed condensible fractions while re- 
taining a substantial portion of the absorp- 
tion oil in admixture with the residuum, 
and recovering the resultant blend of ab- 
sorption oil and residuum as a product of 
the process. 


1,952,694 
Patented March 27, 1934 
TREATMENT OF HYDROCARBON OILS 
Kenneth M. Watson 
Application filed Dec. 26, 1931 
6 Claims 


1. An apparatus for obtaining intimate 
contact between liquid and vaporous mate- 
rials and thence separating the products 
which comprises an elongated contact zone, 
a closed vessel for maintaining a body of 
liquid surrounding the inlet end of said 
contact zone, means for introducing fresh 
liquid into said vessel, means for injecting 
vaporous materials into the inlet end of said 
contact zone beneath the surface of said 
body of liquid to entrain a portion of said 
liquid and effect passage of the commingled 
materials maintained in intimate contact 
through said contact zone, a separating 
zone surrounding the outlet end of said 
contact zone wherein liquid and vaporous 
materials are separated, a settling zone for 
separating relatively light and relatively 
heavy components of the liquid from the 
separating zone, means for introducing a 
selected component of said liquid into the 
body of liquid surrounding the inlet end of 
said contact zone and means for withdraw- 
ing the remaining components of said liquid 
from the system. 


1,952,703 
Patented March 27, 1934 
PURIFICATION OF HYDROCARBON 
OILS 
Carbon P. Dubbs 
Application filed July 11, 1930 
2 Claims 


1. In a process of cracking hydrocarbon 
oil in which cracked vapors of a low boil- 
ing hydrocarbon distillate are produced 
and subjected to condensation, a step in 
the method of removing sulphurous com- 
pounds from said distillate, which com- 
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monium sulphide into the cracked vapors 
of the low boiling hydrocarbon distillate 
mingled with the uncondensable gases at a 
point where they enter the condensing 
zone, whereby the ammonium sulphide in 
the presence of sulphureted hydrogen gas 
evolved in the process will react with car- 
bon bisulphide compounds in the oil even- 
tually forming ammonium thiocarbonate. 


1,952,705 
Patented March 27, 1934 
LINING FOR VESSELS HOLDING OIL 
Gustav Egloff and Charles D. Lowry, Jr. 
Application filed July 18, 1929 
3 Claims 
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| 1. The method of protecting oil retain- 
ing vessels against corrosion by hydrogen 
sulfide and like substances contained in the 
oil, the steps which consist in spraying the 
_ walls of the vessel with a non-corrosive 
mineral cementitious material to form a 
protective lining and thereafter, before the 
cementitious material has set, applying a 
thin layer of aluminum thereon and caus- 
ing the same to become bonded therewith. 
: 


1,954,089 
Patented April 10, 1934 
MEANS AND METHOD OF 
HEATING FLUID 
Lev A. Mekler 
Application filed Aug. 11, 1930 
6 Claims 
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1. In the operation of furnaces wherein 


spent combustion gases are recirculated 
through the furnace in admixture with 
freshly generated combustion gases, the 
improvement which comprises thermally 
inducing the recirculation of the spent com- 
bustion gases through the furnace by tem- 
perature difference and indirect heat 
exchange between the spent combustion 
gases and the freshly generated combustion 
gases. 


1,954,091 
Patented April 10, 1934 
TREATMENT OF COAL TAR ACIDS 
Jacque C. Morrell 
Application filed Nov. 15, 1929 
2 Claims 


1. The process of converting relatively 
high boiling coal tar acids separated from 
coal tar into lower boiling point products 
which comprises heating the acids under 
superatmospheric pressure and in the pres- 
ence of water to a temperature ranging 
between 750°F. and 1100°F. and condens- 
ing and collecting the evolved vapors. 


1,954,100 
Patented April 10, 1934 
MEANS FOR INITIALLY OPENING A 
REMOTELY POSITIONED VALVE 
Frederick J. Ritz 
Application filed July 23, 1930 
7 Claims 


5. In combination, a valve having a 
valve stem, an element operably associated 
with said stem adapted to effect its initial 
movement, means associated with said ele- 
ment to secure it in operable relationship 
with said stem, means for limiting the 
degree of movement of said element, and 
means for continuing the movement of 
said stem upon arrest of movement of said 
element. 


1,954,133 
Patented April 10, 1934 
HYDROCARBON OTL CONVERSION 
John B. Jacob 
Application filed Jan. 14, 1929 
3 Claims 


1. A process which comprises subjecting 
hydrocarbon oil to heat in a tube, discharg- 
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ing said heated oil into an enlarged cham- 
ber where separation of vapors from 
non-vaporous products of reaction occurs, 
introducing to said enlarged chamber a 
liquid substantially non-volatile at the 
temperatures prevailing therein and caus- 


ing same to flow downwardly as a continu- 
ous film interposed between said vapors 
and the wall of said enlarged chamber with 
which the vapors normally contact, said 
film being formed of a liquid other than 
the oil being charged to the process. 


1,954,331 
Patented April 10, 1934 
PROCESS OF CRACKING 
HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed Jan. 2, 1930 
11 Claims 


1. A process for cracking hydrocarbon 
oils, consisting in passing the oil through 
a heating coil to an enlarged conversion 
zone maintained under pressure at a crack- 
ing temperature, passing products of con- 
version to a zone of lower pressure thereby 


causing flash distillation, subjecting the 
flashed vapors to vapor phase cracking, 
subjecting the vapors from said vapor 
phase cracking to reflux condensation and 
returning said condensate to said enlarged 
zone under pressure. 


1,954,477 
Patented April 10, 1934 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff 
Application filed Feb. 14, 1930 
1 Claim 


In the cracking of hydrocarbon oils 
wherein the cracked vapors are dephleg- 
mated to condense insufficiently cracked 
fractions thereof and resultant reflux con- 
densate subjected to further conversion 
into lighter hydrocarbons, the method 
which comprises adding a finely divided 
metallic hydride to the reflux condensate 
and effecting the further conversion thereof 
in the presence of steam whereby the latter 
reacts with the hydride to form hydrogen 
in contact with the reflux condensate being 
converted. 


1,954,478 
Patented April 10, 1934 
TREATMENT OF HYDROCARBON OILS 
Gustav EHglofft 
Application filed Feb. 14, 1930 
1 Claim 


A method for hydrogenating residuum 
produced in the pressure cracking of hydro- 
carbon oils which comprises removing the 
residuum from the cracking process and 
adding thereto, while still in heated con- 
dition, a metallic hydride in finely divided 
form, and subjecting the resultant mixture 
to hydrogenating conditions of tempera- 
ture and pressure in the presence of steam. 


1,954,486 
Patented April 10, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed June 3, 1931 
4 Claims 


1. A process for refining hydrocarbon 
vapors which comprises treating the same 
with hydrochloric acid in the presence of 
aqueous zine chloride solution and a cop- 
per salt in solid form. 
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1,954,487 
Patented April 10, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed June 6, 1931 
4 Claims 


1. A process for refining hydrocarbon 
distillates which comprises, subjecting said 
distillate in heated vaporous condition to 
the action of an aqueous solution of a 
pyrosulphate. 


1,954,488 
Patented April 10, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed June 6, 1931 
4 Claims 


1. A process for refining hydrocarbon 
distillates which comprises, subjecting said 
distillate in heated vaporous condition to 
the action of an aqueous solution of a 
persulphate. 


1,954,843 
Patented April 17, 1934 
TREATMENT OF HYDROCARBON OILS 
Raymond HK. Schaad 
Application filed June 1, 1931 
3 Claims 


1. A process of desulphurizing the over- 
head product resulting from the cracking 
of hydrocarbon oil, which comprises sub- 
jecting said product in heated vaporous 
condition to the action of copper nitride. 


1,954,866 
Patented April 17, 1934 
PROCESS FOR TREATING BITUMINOUS 
MATERIALS AND HYDROCARBON OILS 
Gustav Egloff 
Application filed Feb. 10, 1930 
2 Claims 


1. A process for treating a crackable 
heavy hydrocarbon oil and solid bituminous 
material which comprises mixing finely 
divided solid bituminous material with a 
solvent for bitumen which undergoes no 


substantial conversion under the cracking 
conditions of temperature and pressure nec- 
essary for converting a substantial portion 
of said heavy oil into gasoline, passing the 
resultant mixture in a restricted stream 
through a heating zone and heating the 
same therein to the cracking temperature 
of said oil under pressure, combining said 
crackable heavy hydrocarbon oil with the 
heated mixture discharged from the heat- 
ing zone and maintaining the mass at 
cracking temperature under pressure in an 
enlarged reaction zone and effecting sub- 
stantial cracking therein, separating the 
mass into vapors and residue, and condens- 
ing the vapors. 


1,954,867 
Patented April 17, 1934 
PROCESS FOR TREATING HYDRO- 
CARBON OILS 
Gustav Egloff 
Application filed Oct. 31, 1930 
2 Claims 


TREATING AND 
FRACTIONATING 
COLUMN 


1. A process for improving the char- 
acter of hydrocarbon oils comprising va- 
porizing a hydrocarbon oil, refluxing the 
vapors, treating the vapors by commingling 
a non-volatile treating agent capable of 
decreasing the gum content and of effect- 
ing a color stabilization of the oil, re- 
circulating treating agent in the reflux 
condensate and commingling with said 
vapors, the treatment being carried on in 
the presence of light. 


1,954,886 
Patented April 17, 1934 
REFINING OF PETROLEUM OIL 
Jacque C. Morrell 
Application filed May 21, 1931 
6 Claims 


2. A process for refining hydrocarbon 
oil which comprises treating the same in 
vapor phase with an aqueous sulphuric 
acid solution to which has been added a 
normal water soluble sulphate, the amount 
of sulphuric acid in the solution being suf- 
ficient to convert the normal sulphate to 
the acid sulphate. 
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1,954,887 
Patented April 17, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed June 6, 1931 
2 Claims 


1. A process for refining hydrocarbon 
distillate which comprises, subjecting said 
distillate in liquid condition to agitation 
in the presence of an aqueous solution of 
ammonium persulphate. 


1,956,856 
Patented May 1, 1934 
PROCESS FOR CONVERTING 
HYDROCARBON OILS 
Ralph C. Cook 
Application filed Aug. 19, 1929 
3 Claims 


1. Ina hydrocarbon oil cracking process 
of the character wherein the oil is passed 
in a restricted stream through a heating 
zone and heated therein to cracking tem- 
perature under sufficient superatmospheric 
pressure to retain a substantial portion 
thereof in the liquid phase, the heated oil 
subsequently passed through a restricted 
transfer line in which the pressure thereon 
is reduced, and the oil then discharged into 
a vapor separating zone wherein it is dis- 
tilled by the pressure reduction; the 
method of preventing coking of said trans- 
fer line and of increasing the extent of 
distillation in said separating zone which 
comprises introducing into said transfer 
line adjacent the point of pressure reduc- 
tion a cool incondensible hydrocarbon gas 
in amount sufficient to lower the tempera- 
ture of the heated oil to below that of 
substantial carbon formation. 


1,957,742 
Patented May 8, 1934 
WALL-WASH FLANGE 
Jan van der Werf 
Application filed July 12, 1929 
6 Claims 
1. In combination with a vapor separat- 
ing chamber of an oil cracking system, a 
hot oil inlet pipe extending into and ter- 


minating adjacent the upper portion of 
said chamber, a non-rotatable flange fixed 
to the end of said pipe, an imperforate 
baffle beneath, spaced from and fixed to 
said flange, vanes between said flange and 


baffle and disposed substantially spirally 
in a plane at right angles to the. direction 
of flow of oil through said inlet pipe, a 
residual oil outlet adjacent the lower por- 
tion of said chamber, and means for sepa- 
rately removing vapors from said chamber. 


1,957,780 
Patented May 8, 1934 
PROCESS FOR THE CONVERSION 
HYDROCARBON OILS 
Lyman C. Huff 
Application filed March 24, 1930 
6 Claims 


1. A hydrocarbon oil cracking process 
which comprises passing the oil through a 
heating zone and heating the same therein 
to cracking temperature under sufficient 
superatmospheric pressure to retain a sub- 
stantial portion thereof in the liquid phase, 
discharging the heated oil into a vapor 
separating zone and separating the same 
therein into vapors and unvaporized oil, 
subjecting the separated vapors to primary 
and secondary dephlegmation thereby 
forming primary and secondary reflux con- 
densates, returning the primary reflux con- 
densate to said heating zone for retreat- 
ment therein, passing the secondary reflux 
condensate to a second heating zone and 
heating the same therein to vapor phase 
cracking temperature under a lower pres- 
sure than is maintained on the oil in the 
first-mentioned heating zone, combining 
resultant vapor phase cracked vapors with 
the vapors produced in said first-mentioned 
heating zone and separating zone to be 
subjected to the primary and secondary 
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dephlegmation therewith, flash distilling 
said unvaporized oil by pressure reduction, 
dephlegmating the flashed vapors thus 
formed and supplying resultant flash reflux 
to the first mentioned heating zone in ad- 


mixture with fresh charging oil and said 
primary reflux condensate, and finally con- 
densing as a product of the process the 
vapors uncondensed by the secondary de- 
phlegmation. 


1,957,794 
Patented May 8, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed June 19, 1931 
1 Claim 


A process for refining hydrocarbon va- 
pors comprising passing the same with a 
small amount of ozone through a bed of 
subdivided contact material countercurrent 
to an alkaline solution. 


1,957,810 
Patented May 8, 1934 
HYDROCARBON OIL CONVERSION 
Jean Delattre Seguy 
Application filed June 15, 1929 
3 Claims 
1. A process of hydrocarbon oil conver- 
sion which comprises subjecting a charging 
stock to cracking conditions of temperature 


at superatmospheric pressure to vaporize 
a substantial portion thereof, separating 
the vapors from the non-vaporous residue, 
separating, by condensation, a fraction of 
said vapors corresponding to pressure dis- 
tillate bottoms and having a boiling point 


range between 400°F. and 600°F., and sub- 
jecting this latter fraction to vapor phase 
cracking conditions by physically co-min- 
gling same with highly heated gas, char- 
acterized in that said highly heated gas 
comprises the residual combustion gas from 
the cracking of the original charging stock. 


1,958,267 
Patented May 8, 1934 
PROCESS FOR TREATING 
HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed June 15, 1920 
3 Claims 
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1. A process for cracking hydrocarbon 
oil, comprising passing a stream of oil 
through a coil of a heating zone to be 
heated to a cracking temperature, in col- 
lecting said heated oil in serially com- 
municating vertical oil pools, in discharg- 
ing vapors generated from said oil pools 
and subjecting them to reflux condensation, 
in returning reflux condensate under a 
forced mechanical pressure to the coil in 
the heating zone, in discharging carbon 
containing residual oil from one of said oil 
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pools without again admitting the same to 
the heating zone, in introducing pressure 
charging stock to the system, in discharg- 
ing uncondensed vapors after reflux con- 
densation for final condensation, and in 
maintaining a sSuperatmospheric pressure 
of generated vapors on Said oil in the heat- 
ing zone on said oil bodies and on the 
vapors undergoing reflux condensation. 


1,960,598 
Patented May 29, 1934 
CONVERSION AND COKING OF 
HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed Aug. 29, 1932 
4 Claims 


1. In a process for the conversion of 
hydrocarbon oil wherein the oil is subjected 
to conversion conditions of elevated tem- 
perature and superatmospheric pressure in 
a heating element and communicating re- 
action chamber, the vaporous and residual 
liquid conversion products separated in said 
reaction chamber, residual liquid being re- 
moved from the reaction chamber and sub- 
jected to coking in a reduced pressure zone, 
the improvement which comprises subject- 
ing vapors from the reduced pressure zone 
to fractionation whereby their heavy com- 
ponents are condensed and separated from 
their lighter components, subjecting a por- 
tion of said lighter components to further 
conversion in a separate heating element 
under more severe conversion conditions 
than the oil being heated in the first men- 
tioned heating element, introducing the 
heated materials into the reduced pressure 
zone and introducing said relatively heavy 
condensed components of the vapors from 
the reduced pressure zone into the stream 
of heated oil passing from the heating 
element to the reaction chamber. 


1,960,608 
Patented May 29, 1934 
CRACKING OF HYDROCARBON OILS 
Harold C. Weber and William H. McAdams 
Application filed June 26, 1930 
3 Claims 


1. A hydrocarbon oil cracking process 
which comprises passing the oil in a re- 
stricted stream through a heating zone and 
heating the same therein to cracking tem- 
perature, discharging the heated oil into 
a combustion zone and separating vapors 
from residuum therein, depositing in the 
combustion zone the coke and carbon 
formed by cracking of the oil, injecting air 
into the deposited coke and carbon during 
the cracking operation to effect combustion 
thereof and to supply additional heat to 
the oil undergoing cracking, removing the 
mixture of vapors and combustion gases 
from the combustion zone and abruptly 
cooling the same to below cracking tem- 
perature by the injection of a cooling 
medium thereto, and then recovering the 
desired cracked products from the cooled 
mixture of vapors and combustion gases 
by dephlegmation and condensation. 


1,960,624 
Patented May 29, 1934 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff 
Application filed Aug. 10, 1931 
4 Claims 


1. A process of desulfurizing hydrocar- 
bons, which comprises reacting sulfur com- 
pounds contained in the oil with hydrogen 
at an elevated temperature in.the presence 
of phosgene while in contact with charcoal. 


1,960,625 
Patented May 29, 1934 
MANUFACTURE OF LUBRICATING OIL 
Gustav Egloff 
Application filed Dec. 18, 1931 
2 Claims 


1. In the cracking of heavy hydrocarbon 
oil wherein the cracked oil is separated into 
vapors and unvaporized oil under pressure 
and the separated unvaporized oil flash 
distilled, the method which comprises sep- 
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arating the flashed vapors from the flashed 
residue and contacting the same with alu- 
minum chloride under conditions conducive 


to the formation of lubricating oil frac- 
tions, condensing the thus treated flashed 
yapors and separating the lubricating oil 
fractions from the resultant condensate. 


1,960,631 
_ Patented May 29, 1934 
TREATMENT OF HYDROCARBON 
GASES 
Vladimir Ipatieff 
Application filed Nov. 18, 1932 
4 Claims 


1. A process for producing liquid hy- 
drocarbons boiling within the gasoline 
range from normally gaseous olefins of 
more than two carbon atoms which com- 
prises polymerizing the olefins at a tem- 
perature between 50°C. and 200°C. in the 
presence of an acid of phosphorus selected 
from the group consisting of orthophos- 
phoric and orthophosphorous acids. 


1,962,181 
Patented June 12, 1934 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff 
Application filed June 28, 1930 
2 Claims 


1. A process for refining hydrocarbon 
oils which comprises introducing the oil 


and a chemical refining agent to a treating 
zone and agitating the same therein, in- 
troducing a gas to the treating zone to 
build up a superatmospheric pressure 
therein, continuously removing such gas 
from the upper portion of said zone and 
injecting it into the lower portion thereof 
to assist in the agitation of the oil and 
agent, simultaneously removing refining 
agent from the lower portion of the treat- 
ing zone and recycling the same to the 
upper portion thereof for re-use in the 
process, and separately withdrawing the 
treated oil. 


1,962,182 
Patented June 12, 1934 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff 
Application filed Sept. 24, 1931 
5 Claims 


1. In the desulfurization of cracked gas- 
oline containing sulphur compounds and 
highly saturated gum-forming hydrocar- 
bons, the improvement which comprises 
subjecting said distillate in heated vapo- 
rous condition to the action of steam in the 
presence of a metal capable of reacting 
with steam to form hydrogen and having 
a melting point below 500°F. while main- 
taining said distillate at a pressure in 
excess of 500 pounds per square inch and 
under a temperature in excess of 500°F. 


1,962,187 
Patented June 12, 1934 
DEVICE FOR DETERMINING THE 
LEVEL OF LIQUID IN A CLOSED ZONE 
Bernard J. Flock 
Application filed Nov. 28, 1930 
3 Claims 


1. In combination, a chamber, a fluid 
inlet and outlet for said chamber, an en- 
closed vessel associated with said chamber 
and provided with communicating means 
with said chamber at its upper and lower 
portions, further communicating means 
between said chamber and vessel adapted to 
effect a local circulation of fluid between 
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their lower portions, and means spacedly 
disposed along said enclosed vessel re- 


sponsive to the temperature conditions pre- 
vailing therein. 


1,962,198 
Patented June 12, 1934 
PROCESS FOR CRACKING HYDROCAR- 
BON OILS AND PRODUCING ETHYLENE 
Lyman C. Huff 
Application filed Sept. 14, 1931 
5 Claims 


1. A process for cracking heavy hydro- 
carbon oil and for producing ethylene 
which comprises subjecting the oil to crack- 
ing conditions of temperature and pressure 
and separating the same into vapors and 
residue, dephlegmating the vapors to con- 
dense heavier and insufficiently cracked 
fractions thereof while retaining the nor- 
mally condensible light cracked products 
in vapor form, returning resultant reflux 
condensate to the cracking step for retreat- 
ment in the process, heating such light 
cracked products uncondensed by said de- 
phlegmation to an ethylene-producing tem- 
perature while in vapor phase, cooling the 
thus heated vapors to condense normally 
liquid constituents thereof, and separating 
the resultant condensate from the ethylene- 
containing gases. 


1,962,204 
Patented June 12, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Sept. 23, 1931 
5 Claims 


4. In the refining of hydrocarbon oil, 
the step which comprises treating the oil 
in vapor phase with an aqueous solution 
predominating in sulphuric acid to which 
has been added prior to contact with the 
vapors a compound selected from the 
group which consists of benzene sulphonic 
acid, acetic acid, the chlor-acetic acids, 
the aliphatic carboxylic acids, the carbox- 
ylic acids of aromatic and hydroaromatic 
groups, and the saits of said acids. 


1,962,488 
Patented June 12, 1934 
PROCESS FOR TREATING OILS 
Gustav Egloff 
Application filed March 17, 1922 
2 Claims 


1. <A process of treating oil which con- 
sists in initially passing a light oil con- 
tinuously through a cracking coil, where 
said oil is vaporized at a cracking tempera- 
ture, in simultaneously passing a heavy oil 
through an independent cracking coil 
where said oil is heated to a cracking tem- 
perature but maintaining said oil in sub- 
stantially liquid phase, in introducing the 
two heated hydrocarbon products simul- 
taneously to an enlarged chamber where 
no rise in temperature occurs, in discharg- 
ing vapors from said chamber for conden- 
sation and collection, and in maintaining a 
super-atmospheric pressure on said cham- 
ber. 


1,963,264 
Patented June 19, 1934 
CONVERSION OF HYDROCARBON 
Gustav Egloff and Alfred Fisher 
Application filed Dec. 11, 1931 
2 Claims 


1. A process for producing high anti- 
knock motor fuel, gas and devolatilized 
coke from hydrocarbon liquids and car- 
bonaceous solids comprising charging an 
enlarged reaction zone with carbonaceous 
solids, heating a hydrocarbon oil to a rela- 
tively high cracking temperature and intro- 
ducing the same to said reaction zone to 
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pass through the bed of carbonaceous mate- 
rial therein, taking off vapors from said 
reaction zone, subjecting the same to re- 
flux condensation to separate intermediate 
fractions, subjecting the vapors escaping 
reflux condensation to final condensation, 
collecting the resulting gasoline distillate 


and uncondensed gases, separately heating 
a portion of the gasoline distillate to con- 
version temperature and thence introduc- 
ing the same into contact with the material 
in the reaction zone simultaneously with 
the introduction of said oil to the reaction 
zone to facilitate the devolatilization of the 
solid carbonaceous material therein. 


1,963,265 
Patented June 19, 1934 
TREATMENT OF HYDROCARBONS 
Alfred Fisher and Gustav Egloff 
Application filed Dec. 18, 1931 
3 Claims 


1. A process for producing anti-knock 
motor fuel and coke which comprises sub- 
jecting a mixture of hydrocarbon oil and 
solid carbonaceous material to cracking 


conditions of temperature and pressure, 
separating the mixture into vapors and a 
mass of coke containing volatiles, fraction- 
ating the vapors to form a gasoline dis- 
tillate, heating a portion of the gasoline 
to a temperature adequate to vaporize 
volatiles contained in the coke, and then 
passing the thus heated gasoline through 
said mass of coke. 


1,963,555 
Patented June 19, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Sept. 17, 1931 
4 Claims 


1. In the refining of hydrocarbon dis- 
tillates, the step which comprises treating 
the same with an aqueous solution of sul- 
phuric acid containing a sufficient quantity 
of a sulphate to prevent undue concentra- 
tion of the solution and an oxidizing agent 
selected from the group consisting of the 
inorganic oxidizing acids and the salts 
thereof. 


1,963,556 
Patented June 19, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Aug. 7, 1933 
4 Claims 


1. A step in the process for the treat- 
ment of cracked hydrocarbon oil to reduce 
the sulphur content thereof and to refine 
the same, which comprises subjecting the 
said cracked hydrocarbon oil to the action 
of a solution containing a mercury salt and 
a copper salt. 


1,963,605 
Patented June 19, 1934 
HYDROCARBON OIL CONVERSION 
Joseph G. Alther 
Application filed Dec. 11, 1930 
7 Claims 


Fractronator 


1. A process for converting kerosene 
distillates into liquid products of lower 
boiling point range, which comprises forc- 
ing a stream of such distillate through a 
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heating zone and raising it to a conversion 
temperature, discharging said heated prod- 
ucts from the heating zone into the upper 
portion of an enlarged vertical reaction 
zone, withdrawing substantially all of the 
products of reaction from the lower por- 
tion of said reaction zone and discharging 
same into an enlarged separating zone 
wherein vapors separate from non-vaporous 
residue, subjecting the vapors separated in 
said separating zone to fractionation in a 
fractionating zone, removing from an upper 
portion of said reaction zone a relatively 
small proportion of the gaseous and vapo- 
rous products of reaction and discharging 
same directly into the lower portion of said 
fractionating zone, subjecting. the vapors 
in said fractionating zone to fractionation 
to condense the heavier fractions thereof 
as reflux condensate, removing said reflux 
condensate and admixing same with the 
stream of kerosene distillate being forced 
through the heating zone, removing the 
vapors remaining uncondensed after pas- 
sage through the fractionating zone and 
condensing and collecting the distillate re- 
sulting therefrom as the product of the 
process. 


1,965,168 
Patented July 3, 1934 
PROCESS FOR CRACKING HEAVY 
HYDROCARBON OILS 
Joseph G. Alther 
Application filed Nov. 4, 1929 
2 Claims 


2. A hydrocarbon oil cracking process 
which comprises subjecting the oil to 
cracking conditions of temperature and 
superatmospheric pressure in a cracking 
zone, separately removing vapors and un- 
vaporized oil from the cracking zone, flash 
distilling the unvaporized oil by lowering 
the pressure thereon thereby forming addi- 
tional vapors and residual oil, combining 
said additional vapors with the first-men- 
tioned vapors, dephlegmating the resultant 
vaporous mixture in a manner to obtain 
therefrom a heavy liquid cut and a lighter 
liquid cut of insufficiently cracked frac- 


tions and a sufficiently cracked vapor, re- 
turning said heavy cut to the cracking zone, 
finally condensing said sufficiently cracked 
vapor as a product of the process, blending 
said lighter cut with said residual oil and 
recovering the resultant blend as another 
product of the process. 


1,965,189 
Patented July 3, 1934 
REDUCTION OF RESIDUUM FROM 
CRACKING OPERATION BY 
DISTILLATION 
Lyman C. Huff 
Application filed June 30, 1928 
6 Claims 


1. A process which comprises continu- 
ously removing heated residue from a 
cracking plant operating under superatmos- 
pheric pressure while said plant is in opera- 
tion, reducing the pressure thereon to va- 
porize substantial portions thereof by 
means of the latent heat contained in said 
residue, removing the residue from the lat- 
ter operation and distilling same by bring- 
ing into direct contact therewith heated 
hydrocarbon oil vapors, comprising a con- 
trolled quantity of vapors produced in the 
same cracking operation which produced 
the residue, and continuing the distillation 
of said residue to coke without recirculat- 
ing any undistilled portion of said residue 
to said cracking plant. 


1,965,334 
Patented July 3, 1934 
APPARATUS FOR CRACKING OIL 
Gustav Egloff 
Application filed June 2, 1927 
2 Claims 


1. An apparatus for cracking hydrocar- 
bon oil comprising a plurality of inde- 
pendent heating coils, an enlarged expan- 
sion chamber associated with each coil, 
means for passing charging oil from each 
coil to the associated enlarged expansion 
chamber, a single elongated vapor drum, 
means for passing vapors from each of said 
expansion chambers to said vapor drum, a 
dephlegmator, a communication between 
said vapor drum and said dephlegmator, 
and a pump intermediate said expansion 
chambers and said vapor drum whereby a 
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pressure may be maintained in said vapor 
drum and dephlegmator in excess of the 


pressure maintained in said coils and ex- 
pansion chambers. 


1,965,335 
Patented July 3, 1934 
PROCESS AND APPARATUS FOR 
CRACKING HYDROCARBON OILS 
Gustav Egloff 
Application filed Aug. 26, 1929 
8 Claims 


1. A cracking process which comprises 
subjecting hydrocarbon oil to cracking con- 
ditions of temperature and pressure in a 
first cracking zone, removing evolved va- 
pors and dephlegmating the same in direct 
contact with heavy oil to be cracked, intro- 
ducing the resultant mixture of unvapo- 
rized heavy oil and reflux condensate to a 
second cracking zone maintained at higher 
cracking temperature than said first zone, 
removing vapors from said second zone 
and dephlegmating the same in direct con- 
tact with additional heavy oil to be cracked 
thereby forming another mixture of unva- 
porized heavy oil and reflux condensate, 
and cracking the last-mentioned mixture in 
a cracking zone maintained at higher tem- 
perature than said first zone. 


1,966,455 
Patented July 17, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Feb. 21, 1930 
2 Claims 


1. A process for treating the residuum 
formed in the pressure cracking of hydro- 
carbon oils which comprises removing such 
residuum from the cracking process and 
mixing therewith, while the residuum is 
still in highly heated condition, an alkaline 
material and a metal capable of reacting 
with each other to form sufficient nascent 
hydrogen to partially saturate unsaturated 
hydrocarbons, subjecting the resultant mix- 
ture to hydrogenating conditions of tem- 
perature and pressure adequate to form 
lower boiling hydrocarbons and using the 
heat derived from the cracking and present 
in the residuum toward obtaining the hy- 
drogenating temperature. 


1,966,639 
Patented July 17, 1934 
HYDROCARBON OIL CONVERSION 
Jacque C. Morrell 
Application filed Aug. 4, 1928 
14 Claims 


1. Hydrocarbon oil conversion, which 
comprises subjecting hydrocarbon oil to 
cracking conditions of temperature and 
superatmospheric pressure to cause vapo- 
rization, separating evolved vapors from 
unvaporized oil and subjecting said vapors 
to dephlegmation thereby separating by con- 
densation insufficiently converted vapors, 
finally condensing the dephlegmated vapors 
reducing the pressure on the unvaporized 
oil in a flashing zone to cause vaporization 
by latent heat, subjecting resultant vapors 
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to vapor phase cracking conditions and re- 
turning regulated portions thereof to said 
flashing zone, condensing the remaining 
portion of the vapor phase cracked vapors. 


1,966,640 
Patented July 17, 1934 
CRACKING OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Nov. 15, 1929 
4 Claims 
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1. A hydrocarbon oil cracking process 
which comprises subjecting the oil to crack- 
ing conditions of temperature and pressure 
while flowing in a restricted stream and 
separating vapors from unvaporized oil, 
subjecting the vapors to primary and sec- 
ondary dephlegmation and thereby con- 
densing therefrom a primary reflux and a 
lighter secondary reflux, returning said 
primary reflux to the restricted stream, 
flash distilling said unvaporized oil by low- 
ering the pressure thereon, separately 
cracking said secondary reflux at vapor 
phase cracking temperature, and combin- 
ing resultant cracked vapors with the va- 
pors released by the flash distillation of 
said unvaporized oil. 


1,967,172 
Patented July 17, 1934 
PROCESS OF REFINING CRACKED 
DISTILLATES 
Jacque C. Morrell 
Application filed June 19, 1931 
5 Claims 


4. A process for refining cracked hydro- 
carbon distillate which comprises subject- 
ing the distillate to the action of sulphuric 
acid containing a halogen acid selected 
from the group consisting of hydrofluoric 
acid, hydrobromic acid and hydriodic acid. 


1,967,173 
Patented July 17, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Dec. 3, 1931 
7 Claims 


1. In the vapor phase refining of hydro- 
carbon oils, the step which comprises 


treating the vapors with an aqueous solu- 
tion of an oxygenated halogen acid con- 
taining a salt of a nonalkalinous metal, 
said salt being soluble in the solution and 
said acid being selected from the group 
consisting of hypochlorous acid, chloric 
acid, bromic acid, and iodic acid. 


1,967,174 
Patented July 17, 1934 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff and Jacque C. Morrell 
Application filed Dec. 7, 1931 
3 Claims 


1. A process for refining hydrocarbon 
vapors which comprises treating the va- 
pors in the presence of adsorbent earth 
with an aqueous solution containing free 
oxygenated halogen acid and a heavy metal 
salt which is soluble in the solution, said 
acid being selected from the group con- 
sisting of hypochlorous acid, chloriec acid, 
bromic acid and iodic acid. 


1,968,088 
Patented July 31, 1934 
PROTECTIVE LINING FOR VESSELS 
Lev A. Mekler 
Application filed Sept. 15, 1930 
6 Claims 


1. In combination, a vessel adapted to 
be subjected to relatively high tempera- 
tures or rapidly changing temperatures, 
and a lining therefor which comprises a 
substantially completely corrugated mem- 
ber disposed adjacent and spaced a rela- 
tively short distance from the entire inner 
walls of the vessel. : 


1,968,089 
Patented July 31, 1934 
METHOD OF SWEETENING 
HYDROCARBON DISTILLATES 
Jacque C. Morrell 
Application filed Nov. 11, 1929 
3 Claims 


1. The method of sweetening hydrocar- 
bon distillates containing mercaptans 
which comprises treating such distillate 
with a mixture of sodium silicate and 
litharge containing silicic acid. 
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1,968,093 
Patented July 31, 1934 
CORROSION PREVENTION 
Albartus Hendrik Jan Otto and 
Johan Frederik van Holst 
Application filed Nov. 28, 1932 
6 Claims 


1. In combination with an enlarged ver- 
tical chamber provided with walls sus- 
ceptible to corrosion, of a partial liner 
therefor spaced from the lower and bottom 
portions of the inner wall of the chamber 
to provide a circumferential space therebe- 
tween, an inlet to said liner, an outlet 
from said liner, an inlet to the chamber 
for charging the circumferential space with 
liquid, and an outlet for discharging the 
liquid from said space. 


1,969,302 
Patented Aug. 7, 1934 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff and Jacque C. Morrell 
Application filed Sept. 16, 1933 
6 Claims 


1. A process for refining relatively low 
boiling hydrocarbon distillates, which com- 
prises subjecting said distillates while in 
heated vaporous condition to the action of 
phosphoric acid in the presence of a solid 
salt of a metal capable of exerting a mild 
oxidizing action. 


1,969,316 
Patented Aug. 7, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Dec. 19, 1931 
3 Claims 


1. Ina process for the refining of hydro- 
carbon oils, the improvement which com- 
prises subjecting the said hydrocarbon oils 
while in heated vaporous condition to re- 
action with an aqueous solution of sul- 
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phuriec acid in which has been dissolved at 
least 4% of a sulphate of an alkali metal, 
the amount of acid originally contained in 
the solution exceeding the amount of the 
sulphate added thereto. 


1,969,321 
Patented Aug. 7, 1934 
TREATMENT OF MINERAL OILS 
BY HEAT 
Walter James Perelis 
Application filed March 20, 1925 
17 Claims 


2. Process for the treatment of mineral 


oils by heat comprising as a step heating a 


liquid stream of the material under flow in 


a tubular heater through a rise in tempera- 


ture to a cracking temperature, causing the 


flow to recede in temperature within the 


range of cracking temperature during tur- 
bulent flow, and again increasing the tem- 
perature during agitation to a predeter- 
mined maximum temperature. 


1,969,322 
Patented Aug. 7, 1934 
TREATMENT OF MINERAL OILS 
BY HEAT 
Walter Jamés Perelis 
Application filed Sept. 23, 1926 
5 Claims 
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2. Process for the treatment of mineral 


oils by heat comprising heating up the 
material under flow to a cracking tempera- 
ture in the liquid-vapor phase under pres- 
sure, keeping the material in the cracking 
range for a substantial time, increasing the 
pressure after said heating up, reducing 
the temperature within the cracking range 
in a tubular apparatus under turbulent 
flow, further decreasing the temperature 
within the cracking range without turbu- 
lent flow, then reducing the temperature 
below the effective cracking range, then 
reducing the pressure to practically atmos- 
pheric pressure. 


1,969,772 
Patented Aug. 14, 1934 
TREATMENT OF HYDROCARBON OILS 
AND COAL 
Charles H. Alberding 
Application filed Feb. 16, 1931 
2 Claims 


1. A process for cracking oil and distil- 
ling solid bituminous material which com- 
prises passing the oil in a restricted stream 
through a heating zone and heating the 
same therein to distillation temperature, 
then separating the heated oil into vapors 
and unvaporized oil, heating such separated 
vapors to vapor phase cracking temperature 
in a second heating zone, then discharging 
the heated vapors and a substantial portion 
of said unvaporized oil into a distilling 
zone containing the solid bituminous mate- 
rial and distilling the unvaporized oil and 
the solid matérial therein substantially 
solely by the heat of said heated vapors, 
and removing and condensing the vaporous 
mixture formed in the distilling zone. 


1,969,782 
Patented Aug. 14, 1934 
DISTILLING AND CONVERSION 
PROCESS 
Carbon P. Dubbs 
Application filed Aug. 7, 1924 
2 Claims 


1. A process for converting hydrocarbon 
oils, comprising subjecting the oil to an 
initial cracking treatment just adequate to 
produce a residue of low viscosity, subject- 
ing vapors evolved from the oil as a result 
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of such initial cracking treatment to reflux 
condensation, separately subjecting the re- 
flux condensate to an independent sec- 
ondary cracking treatment, without per- 
mitting commingling of the reflux conden- 
sate with the oil undergoing said initial 
cracking treatment, separately removing 


Condersers 
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the unvaporized oil residue produced in 
the initial cracking treatment and the un- 
vaporized residue produced in said sec- 
ondary cracking treatment, and uniting 
such residues to form a fuel of low vis- 
cosity, substantially free from objection- 
able solids. 


1,969,818 
Patented Aug. 14, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Feb. 14, 1930 
3 Claims 


1. In the art of cracking heavy hydrocar- 
bon oil for the production of gasoline and 
wherein the oil is heated to cracking tem- 
perature under pressure while flowing in a | 
restricted stream thru a heating zone, thence 
discharged into a reaction zone maintained | 
under cracking conditions, and the cracked 
vapors fractionated in a dephlegmating 
zone to condense and separate insufficient- 
ly cracked fractions thereof; the improve-_ 
ment which comprises introducing into the 
vapors undergoing treatment in said re- 
action zone and dephlegmating zone finely 
divided metal and aqueous alkaline solu-_ 
tion capable of reacting with each other to | 
form hydrogen whereby the highly unsat-_ 
urated gum-forming hydrocarbons of the 
cracked gasoline vapors are saturated prior 
to final condensation of the gasoline vapors. | 


i 
> 
\ 
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1,970,281 
Patented Aug. 14, 1934 
TREATMENT OF HYDROCARBON OILS 
Roland B. Day 
Application filed Feb. 5, 1932 
8 Claims 


5. In the refining of hydrocarbon oils, 
the step which comprises treating the oil 
with ammonia in the presence of a metal 
selected from the group consisting of zinc, 
cadmium, mercury, lead and copper. 


1,970,282 
Patented Aug. 14, 1934 
TREATMENT OF HYDROCARBON OILS 
Roland B. Day 
Application filed Feb. 6, 1932 
8 Claims 


5. A process for refining hydrocarbon 
oil which comprises treating the oil with 
hydrochloric acid in the presence of an ore 
of a metal selected from the group consist- 
ing of zinc, copper and lead. 


1,970,283 
Patented Aug. 14, 1934 
TREATMENT OF HYDROCARBON OILS 
Roland B. Day 
Application filed Feb. 8, 1932 
3 Claims 


1. Ina process for refining hydrocarbon 
oil to remove color and gum forming com- 
ponents and to reduce the sulphur content 
thereof, the improvement which comprises 
subjecting said hydrocarbon oil in heated 
condition to the action of hydrochloric 


acid while in contact with a solid mixture 
of a salt of a metal above and a salt of 


a metal below hydrogen in the electro- 


chemical series. 


1,970,284 
Patented Aug. 14, 1934 
PROCESS OF REFINING HYDRO- 
CARBON OILS 
Roland B. Day 
Application filed May 25, 1932 
7 Claims 


FRACTIONATOR 
Vi 


1. A process for refining gasoline-con- 
taining distillate to remove color and re- 
duce the gum and sulphur content thereof, 
which comprises subjecting the same at 
elevated temperatures to the action of hy- 
drochloriec acid in the presence of a contact 
agent comprising a zine ore under suffi- 
cient pressure to maintain a substantial 
portion of the distillate in liquid phase 
during the treatment. 

1,971,167 
Patented Aug. 21, 1934 
TREATMENT OF HYDROCARBON OILS 
Mayfield C. Sumpter 
Application filed Dec. 28, 1931 
6 Claims 
6. A process for refining hydrocarbon 
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oil which comprises subjecting the oil to 
the action of a molten salt mixture con- 
taining aluminum chloride and a chloride 
of another metal in molecularly equivalent 
proportions. 


1,971,172 
Patented Aug. 21, 1934 
TREATMENT OF HYDROCARBON OILS 
Wayne L. Benedict 
Application filed Nov. 18, 1932 
2 Claims 
1. A process for the treatment of nor- 
mally liquid hydrocarbon oil containing 
mercaptans and organic sulphides to re- 
move sulphur compounds therefrom, which 
comprises subjecting the said hydrocarbon 
oil while in heated vaporous condition and 
at a temperature above 250°F. to the 
action of a gas containing oxygen and am- 
monia while in contact with a catalyst 
comprising activated carbon. 


1,971,214 
Patented Aug. 21, 1934 
TREATMENT OF HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed Feb. 27, 1931 
1 Claim 


In a hydrocarbon oil cracking process of 
the character wherein the oil is heated to 
cracking temperature under pressure while 
flowing in a restricted stream through a 
heating zone and thence discharged into an 
enlarged unheated reaction zone main- 
tained under cracking conditions of tem- 
perature and pressure and wherein vapors 
are evolved from the heated oil; the im- 
provement which comprises maintaining a 
region of electrical activation in the vapor 
space of the reaction zone, subjecting in- 
condensable gases produced in the process 
to a preliminary activation treatment, then 
introducing the gases into the reaction 
zone adjacent the electrical activating re- 
gion and activating the same therein, re- 
acting the thus activated hydrogen with the 
oil vapors in the reaction zone, and remoy- 
ing the treated vapors from the reaction 
zone for fractionating and condensation. 


1,971,906 
Patented Aug. 28, 1934 
PROCESS FOR COKING OIL 
Alfred Fisher 
Application filed Oct. 2, 1931 
6 Claims 


1. A continuous process for coking hy- 
drocarbon oil, which comprises feeding hy- 
drocarbon oil to be cracked into an exter- 
nally heated rotating retort where it is 
subjected to a temperature sufficiently high 
to reduce said oil to coke, introducing 
steam into said retort whereby clogging of 
said oil feed is prevented, intermittently 
interrupting said oil feed and feeding water 
to said retort whereby to loosen and dis- 
lodge coke formed on the wall of said re- 
tort, removing said dislodged coke, and sep- 
arately removing any vapors volatilizing in 
said retort. 


1,971,915 
Patented Aug. 28, 1934 
MEANS PREVENTING PASSAGE OF GAS 
THROUGH REFRACTORY WALLS 
Lev A. Mekler 
Application filed July 23, 1930 
6 Claims 


6. A refractory wall construction com- 
prising a plurality of refractory blocks 
positioned adjacent each other, each of 
said ‘blocks having portions projecting 
toward adjacent blocks forming shoulders 
on said blocks, the shoulders of adjacent 
blocks being spaced from each other to 
form apertures therebetween and packing 
material inserted in said apertures. 
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1,971,925 
Patented Aug. 28, 1934 
METHOD FOR HEATING 
Kenneth M. Watson and Lev A. Mekler 
Application filed April 9, 1931 
3 Claims 
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2. A process for heating hydrocarbon oil 
to a cracking temperature and pressure 
during its passage through a tubular heat- 
ing element within a furnace, comprising 
initially passing said oil through a convec- 
tion zone of said furnace in a direction gen- 
erally countercurrent to the flow of heating 
gases therein, thereafter introducing said 
oil into a radiant heat zone of said furnace 
through which combustion gases. pass 
downwardly, passing said oil through a 
series of horizontal planes and in a pro- 
gressive, downward direction through said 
radiant heat zone, and controlling the de- 


gree of radiant heat imparted to said oil 


during its passage through the hottest por- 
tion of said latter zone, independent from 
the heat input applied to the remaining 
portions of said radiant heat zone. 


1,972,914 
Patented Sept. 11, 1934 
TREATMENT OF HYDROCARBON OILS 
Charles H. Angell 
Application filed Dec. 19, 1931 
1 Claim 


A hydrocarbon oil 
which comprises passing a hydrocarbon dis- 


cracking process 


tillate heavier than gasoline in a restricted 
stream thru a heating zone and heating 
the same therein to cracking temperature 
under superatmospheric pressure, discharg- 
ing the heated distillate into the upper por- 
tion of a vertically elongated reaction zone 
maintained under cracking conditions of 
temperature and superatmospheric pres- 
sure, commingling crude oil containing 
natural gasoline, without prior heating 
thereof to cracking temperature, with the 
heated distillate being discharged into the 
upper portion of the reaction zone, passing 
the vaporous and liquid components of the 
thus commingled oil downwardly in unob- 
structed flow thru the reaction zone, remov- 
ing the vapors and liquid oil as a mixture 
from the lower portion of the reaction 
zone, the liquid being withdrawn at a rate 
adequate to prevent substantial accumula- 
tion of liquid in the reaction zone, reducing 
the pressure on the mixture withdrawn 
from the reaction zone and separating the 
same into vapors and residue, dephlegmat- 
ing the thus separated vapors to condense 
fractions thereof heavier than gasoline, 
supplying resultant reflux condensate to the 
heating zone as said hydrocarbon distillate, 
and finally ‘condensing the dephlegmated 
vapors. 


1,972,926 
Patented Sept. 11, 1934 
TREATMENT OF HYDROCARBON 
GASES 
Gustav Egloff 
Application filed Nov. 28, 1930 
5 Claims 


1. A process for producing liquid hy- 
drocarbons from hydrocarbon gas which 
comprises first subjecting the gas to tem- 
perature and pressure conditions at which 
there is a general tendency for the gas to 
yield major amounts of elementary car- 
bon and hydrogen and minor amounts of 
normally liquefiable compounds, then re- 
versing the tendency of the gas to form 
elementary carbon and hydrogen by 
promptly contacting the heated gas with a 
polymerizing agent belonging to the group 
embracing zinc chloride, aluminum chlo- 
ride and ferric chloride thereby forming 
condensible hydrocarbon vapors, and con- 
densing the vapors thus formed. 
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1,972,92y 
Patented Sept. 11, 1934 
APPARATUS FOR COKING SOLID CAR- 
BONIZABLE MATERIALS 
Alfred Fisher 
Application filed Nov. 24, 1930 
3 Claims 
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1. In combination, a furnace, an elon- 
gated retort disposed within said furnace, 
an elongated shaft eccentrically disposed 
within said retort and supported at each 
end thereof, separate means for establish- 
ing independent relative motion of rota- 
tion of both said shaft and of said retort, 
means for introducing solid carbonaceous 
material to said retort at one end thereof, 
means for removing carbonized residue 
from the opposite end of said retort, and 
means longitudinally mounted upon said 
shaft for preventing lateral deflection 
thereof. 


1,972,936 
Patented Sept. 11, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacob Benjamin Heid 
Application filed Dec. 11, 1931 
2 Claims 


1. A process for converting heavy hy- 
drocarbon oils into gasoline like distillates 
and asphalt comprising subjecting the oil 
to cracking conditions in a pressure distil- 
lation zone, separately taking off vapors 
and unvaporized oil from the pressure dis- 
tillation zone, subjecting the vapors to a 


reaction time period adequate to form sub- 
stantial quantities of gasoline, passing the 
unvaporized residue to a low pressure dis- 
tillation zone, uniting vapors from the low 
pressure distillation zone with vapors taken 
off from the pressure distillation, subject- 
ing the united vapors to fractionation and 
subsequent to fractionation to final con- 
densation, collecting the resulting final dis- 
tillate and separating the same from the 
incondensible gases, taking off the resulting 
residue from the low pressure distillation 
zone, and treating the same with substan- 
tially dry gases separated from said dis- 
tillate and an oxidizing agent to form 
asphalt. 


1,972,944 
Patented Sept. 11, 1934 
TREATMENT OF HYDROCARBON OILS 
AND COAL 
Jacque C. Morrell 
Application filed Jan. 25, 1932 
3 Claims 


Cohing 
Chamber 


1. In a process for the simultaneous 
treatment of solid bituminous material and 
hydrocarbon oil to carbonize the solid bitu- 
minous material and convert the volatile 
products thereof, and to crack the hydro- 
carbon into relatively low boiling products 
the improvement which comprises, intro- 
ducing a mixture of hydrocarbon oil with 
finely divided solid bituminous material 
suspended therein into a heating coil 
wherein the mixture is heated to a relative- 
ly mild conversion temperature insufficient 
to cause substantial deposition of coke in 
the heating coil, discharging the mixture 
directly from the coil into a coking cham- 
ber maintained under reduced pressure 
relative to the heating coil, subjecting the 
vapors leaving the coking chamber to frac- 
tionation, removing the relatively heavy 
reflux condensate from the fractionator and 
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commingling the same with the mixture of 
solid bituminous material and hydrocarbon 
oil being heated in the heating coil, remov- 
ing an intermediate reflux condensate from 
the fractionator and subjecting the same 
to a higher temperature than said relatively 
mild conversion temperature in a separate 
heating coil and introducing the highly 
heated stream from the second coil into the 
coking chamber to assist in the carboniza- 
tion and devolatilization of the contents 
thereof and recovering the overhead prod- 
uct from the fractionator. 


1,973,471 
Patented Sept. 11, 1934 
CRACKING OF HYDROCARBON OILS 
Nicholas G. de Rachat 
Application filed Dec. 1, 1930 
3 Claims 
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1. A process for the conversion of hy- 
drocarbon oils, comprising directly passing 
oil into a conversion zone maintained un- 
der a cracking temperature of approxi- 
mately 1000°F. and superatmospheric pres- 
sure, immediately atomizing said oil upon 
its introduction into said zone and prevent- 
ing the same from contacting the walls of 
said zone, introducing for direct intimate 
contact with said atomized oil spent gases 
of combustion previously utilized in the 
external heating of said conversion zone to 
a cracking temperature, effecting vaporiza- 
tion of a portion of said oil within said 
zone, and removing the vaporized oil to a 
separate zone for further treatment. 


1,973,474 
Patented Sept. 11, 1934 
PROCESS OF PRODUCING ANTIKNOCK 
COMPOUNDS 
Gustav Egloff and Raymond E. Schaad 
Application filed Jan. 14, 1928 
3 Claims 


1. A process of producing anti-knock 


compounds consisting in subjecting hydro- 
carbon gases in the presence of ammonia 
to temperatures sufficient to crack the 
gases but insufficient to substantially de- 
compose the ammonia, continuing the reac- 
tion sufficiently long to cause the ammonia 
to react on the cracked gases and thereby 
to produce substantial quantities of amino 
compounds and then withdrawing and cool- 
ing the gases and separating the incon- 
densible portions from the condensate. 


1,973,498 
Patented Sept. 11, 1934 
PROCESS OF CRACKING HYDRO- 
CARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Feb. 8, 1930 
1 Claim 


A process for simultaneously cracking 
heavy hydrocarbon oil and increasing the 
anti-knock value of light motor fuel-con- 
taining distillate which comprises passing 
the motor fuel-containing distillate in a 
restricted stream through a heating zone 
and subjecting the same therein to crack- 
ing conditions of temperature and pressure, 
discharging the thus heated distillate into 
a reaction zone maintained under cracking 
conditions of temperature and pressure, re- 
moving the vapors and dephlegmating the 
same in contact with the heavy oil to be 
cracked, supplying the resultant mixture 
of heavy oil and reflux condensate to the 
heating zone and subjecting the same in 
the heating and reaction zones to the crack- 
ing conditions in admixture with said dis- 
tillate, and finally condensing the dephleg- 
mated vapors as a product of the process. 


1,973,499 
Patented Sept. 11, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Nov. 22, 1930 
1 Claim 


Steps in a process of desulphurizing dis- 
tillates produced in the cracking of hydro- 
carbon oils, which comprise subjecting said 
distillate to reaction in the presence of a 
compound containing a halogen and there- 
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after subjecting the distillate to treatment 
with a molten alkali metal to remove the 
halogen. 


1,973,500 
Patented Sept. 11, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Jan. 11, 1932 
3 Claims 


1. In the art of refining the overhead 
products resulting from the cracking of 
hydrocarbon oil and comprising a mixture 
of saturated and unsaturated hydrocarbons 
of different boiling points within the motor 
fuel range, the improvement which com- 
prises subjecting said overhead products 
in heated vaporous condition first to the 
action of a free oxygen-containing gas in 
the presence of a solid contact agent and 
thereafter while still in heated vaporous 
condition subjecting said overhead products 
to the action of an aqueous solution of sul- 
furic acid containing a dissolved salt. 


1,974,295 
Patented Sept. 18, 1934 
TREATMENT OF HYDROCARBON OILS 
Joseph G. Alther 
Application filed Dec. 19, 1931 
3 Claims 


1. A cracking process which comprises 
heating hydrocarbon oil to cracking tem- 
perature under pressure in a heating zone 
and thence discharging the same into an 
enlarged reaction zone maintained under 
cracking conditions of temperature and 
pressure, removing vapors and unvaporized 
oil as a mixture from the reaction zone 
and flash distilling the same by pressure 
reduction in a flashing zone, separately re- 
moving vapors and unvaporized oil from 


the flashing zone, reducing the removed 
unvaporized oil to coke in a coking zone, 
condensing the vapors evolved in the coking 
zone and introducing a portion of the re- 
sultant condensate, without prior heating 
thereof to cracking temperature, into the 
mixture of vapors and unvaporized oil be- 
ing discharged from the reaction zone into 
the flashing zone to cool said mixture. 


e 


1,974,301 
Patented Sept. 18, 1934 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff 
Application filed March 16, 1931 
3 Claims 


1. In the conversion of hydrocarbon oils 
wherein the oil is subjected to gasoline- 
producing cracking conditions of tempera- 
ture and pressure, the method which com- 
prises adding magnesium chloride to the 
oil undergoing cracking and reacting the 
same with water in the presence of the oil 
to form a sufficient quantity of magnesium 
hydroxide and hydrochloric acid to effect 
substantial reduction in the sulphur con- 
tent and the degree of unsaturation of the 
cracked gasoline. 


1,974,303 
Patented Sept. 18, 1934 
TREATMENT OF HYDROCARBON OIL 
Alfred Fisher 
Application filed Jan. 25, 1932 
3 Claims 


3. A hydrocarbon oil conversion process 
which comprises subjecting the oil to crack- 
ing conditions of temperature and super- 
atmospheric pressure in a cracking zone, 
removing vapors and gases from the crack- 
ing zone and separating the vapors from 
the gases by condensation, removing un- 
vaporized oil from the cracking zone and 
introducing the same while hot into a dis- 
tillation zone maintained under lower pres- 
sure than the cracking zone and distilling 
the same therein, subjecting at least a por- 
tion of the separated gases to partial com- 
bustion to reduce the calorific value and 
increase the temperature thereof, and in- 
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troducing the thus treated gases into con- 
tact with the unvaporized oil being distilled 


in said distillation zone to assist the dis- 
tillation thereof. 


1,974,311 
Patented Sept. 18, 1934 
TREATMENT OF HYDROCARBON OILS 
Ime Levine 
Application filed June 26, 1931 
4 Claims 

1. <A process for refining cracked hydro- 
carbon distillates which comprises subject- 
ing said distillate to the action of an alde- 
hyde having the character and action of 
formaldehyde and acetaldehyde in the pres- 
ence of hydrochloric acid and a metal ca- 
pable of reacting with the acid to form a 
chloride condensing agent. 

2. A process for refining cracked hydro- 
carbon distillates which comprises sub- 
jecting said distillate in heated vaporous 
condition to the action of an aldehyde hav- 
ing the character and action of a formalde- 
hyde and acetaldehyde in the presence of 
hydrochloric acid and a metal capable of 
reacting with the acid to form a chloride 
condensing agent. 


1,974,789 
Patented Sept. 25, 1934 
MEANS OF CHARGING SOLID 
MATERIAL INTO A CONFINED ZONE 
Charles H. Angell 
Application filed Sept. 20, 1930 
3 Claims 


1. In combination with a treating cham- 
ber, a feeding hopper, a cylinder com- 


municating said hopper with the chamber, 
frontward and rearward pistons slidably 


mounted within said cylinder and a shield 
carried by the rearward piston. 


1,974,797 
Patented Sept. 25, 1934 
TREATMENT OF HYDROCARBON OILS 
Nicholas G. de Rachat 
Application filed Nov. 17, 1930 
2 Claims 
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1. A hydrocarbon oil cracking process 
which comprises passing the oil in a re- 
stricted stream through a heating zone and 
heating the same therein to cracking tem- 
perature under pressure, discharging such 
heated oil into a vapor separating zone and 
impinging the same substantially at right 
angles against a rapidly rotating disc in the 
separating zone to impart centrifugal veloc- 
ity to the oil, separating the oil into vapors 
and residue in the separating zone, and re- 
moving and condensing the vapors. 


1,975,315 
Patented Oct. 2, 1934 
PROCESS AND APPARATUS FOR 
TREATING OILS 
Carbon P. Dubbs 
Application filed June 22, 1921 
8 Claims 


4. A process of treating hydrocarbon 
oils consisting in raising the oil to a crack- 
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ing temperature in a heating zone under a 
superatmospheric pressure, in introducing 
the oil to an enlarged vapor chamber where 
a substantial portion thereof vaporizes un- 
der a superatmospheric pressure, in pass- 
ing said vapors to a dephlegmator, in pass- 
ing unvaporized oil from said vapor cham- 
ber to a second dephlegmator while said 
oil is in a highly heated condition, in sub- 


stantially reducing the pressure on the oil 
in said dephlegmator while it is sufficiently 
hot to cause a vaporization of a substantial 
portion thereof under such reduced pres- 
sure, in separately discharging and sep- 
arately condensing the vapors from said 
dephlegmators, and in introducing the dis- 
tillate obtained to said dephlegmators to 
assist in condensing the heavier oil frac- 
tions. 


1,978,562 
Patented Oct. 30, 1934 
TREATMENT OF HYDROCARBON OILS 
Harry P. Benner 
Application filed Feb. 6, 1931 
2 Claims 


523 SFractronalor 


1. In the art of cracking hydrocarbon 
oils wherein the oil is continuously passed 


in a restricted stream through a heating © 


coil disposed in a furnace and heated there- 
in to cracking temperature by indirect heat 
exchange with combustion gases, and such 
heated oil separated into vapors and resi- 
due in an enlarged chamber; the method 


which comprises continuing the introduc- 
tion of heated oil into said chamber until 
a substantial body of carbonaceous residue 
has accumulated therein, simultaneously 
raising a second enlarged chamber to ele- 
vated temperature by passing therethrough 
spent combustion gases from said furnace, 
then diverting the oil being heated in the 
coil from the first-mentioned chamber to 
said second chamber, and continuing the 
separation of the heated oil into-vapors and 
carbonaceous residue in the second cham- 
ber. 


1,978,592 
Patented Oct. 30, 1934 
TREATMENT OF HYDROCARBON OILS - 
Valentine Mekler 
Application filed Feb. 3, 1932 
2 Claims 


1. In the vapor phase cracking of high 
boiling hydrocarbons for the production of 
lower boiling condensible products there- 
from, the method which comprises mixing 
hydrocarbon vapors, free of liquid oil, with 
partially cooled combustion gases, dividing 
the resultant liquid-free mixture into a 
plurality of parallelly flowing streams and 
passing the same in indirect heat-exchange 
with hotter combustion gases whereby the 
latter are cooled and the mixture heated, 


- then utilizing the last-mentioned gases as 


said partially cooled combustion gases, con- 
trolling the amount and temperature of the 
heating gases prior to said heat exchange to 
convert a substantial portion of the hydro- 
carbons into lower boiling condensible va- 
pors without complete gasification of the 
hydrocarbons, and condensing and recoy- 
ering as a product of the process the low 
boiling vapors thus formed. 
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1,978,593 
Patented Oct. 30, 1934 
CRACKING HYDROCARBON OILS 
Edwin F.. Nelson - 
Application filed Nov. 26, 1930 
4 Claims 


LE 


1. A chamber adapted for use in an oil 
cracking process, comprising in combina- 
tion, an inlet and outlet therefor, a regu- 
lating valve for said outlet, and means for 
introducing a cooling medium to said cham- 
ber in a stream substantially concentric 
with the valve control on said outlet. 


1,979,521 
Patented Nov. 6, 1934 
PROCESS AND APPARATUS FOR CON- 
VERTING PETROLEUM OIL 
Joseph G. Alther 
Application filed Feb. 13, 1922 
2 Claims 


1. A process for converting relatively 
high boiling point oils into lower boiling 
point oils which comprises maintaining a 
plurality of conversion units. supplying 
charging oil to each of said units wherein 
the oil is subjected to a cracking heat 
while flowing through a heating coil, the 
oil being thence delivered to an enlarged 
chamber from which unvaporized constitu- 
ents are removed without being again sub- 
jected to a cracking heat, in subjecting va- 
pors evolved from the oil delivered to each 
of the enlarged chambers to independent re- 
flux condensation in separate reflux con- 
densing zones, in effecting the desired 
cooling in at least one of said reflux con- 
densing zones by passing charging oil there- 
through in heat interchange relation with 
the vapors, in delivering reflux condensate 


separated from the vapors in the zone 
through which such charging oil has passed 
to a conversion unit other than that asso- 
ciated with such reflux condensing zone. 


1,979,532 
Patented Nov. 6, 1934 
HYDROCARBON OIL CONVERSION 


Nicholas G. de Rachat 
Application filed Jan. 26, 1931 
3 Claims 


1. A hydrocarbon oil cracking process 
which comprises passing the oil in a re- 
stricted stream through a heating zone and 
heating the same therein to cracking tem- 
perature under pressure, introducing the 
hot oil stream to a reaction zone main- 
tained under cracking conditions of tem- 
perature and pressure, continuously remoy- 
ing vapors and unvaporized oil while still 
thot to a coking zone and impinging the 
same against a rapidly rotating surface 
therein to impart centrifugal velocity to 
the unvaporized oil, introducing to the cok- 
ing zone highly heated gases of sufficient 
temperature to coke the unvaporized oil, 
contacting the gases with the unvaporized 
oil in the coking zone and distilling the un- 
vaporized oil to coke therein, and removing 
the coke and the vapors and gases from the 
coking zone. 


1,979,550 
Patented Nov. 6, 1934 
REMOVAL OF CARBONACEOUS MATE- 
RIALS FROM VESSELS 
Lyman C. Huff 
Application filed Jan. 26, 1931 
5 Claims 


2. A process for the removal of carbo- 
naceous deposits from vessels employed in 
oil cracking processes which comprises dis- 
posing a flexible metallic member, prior to 
the commencement of a cracking operation, 
in superposed horizontal planes within 
said vessel, said member being wound in 
spirals in each of said planes from an axis 
common to each of said spirals, the lower- 
most spirals of said flexible member being 
spaced in closer superposed relation than 
the uppermost spirals of said member, and 
disrupting and removing the mass of car- 
bonaceous deposit formed within said ves- 
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sel during said cracking operation by forc- 
ibly withdrawing said flexible metallic 
member from said vessel on discontinuance 
of said cracking operation. 


1,979,565 
Patented Nov. 6, 1934 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Jan. 29, 1931 
2 Claims 


1. A step in the refining of the gasoline- 
containing products resulting from the 
cracking of hydrocarbon oil, which com- 
prises subjecting such product in vaporous 
condition and at between 250° F. and 
600° F. to treatment with sulphur dioxide 
and an oxidizing gas containing free oxygen 
in the presence of an oxide of a heavy 
metal. 


1,980,189 
Patented Nov. 13, 1934 
TREATMENT OF HYDROCARBON OILS 
Richard F. Davis 
Application filed May 21, 1931 
12 Claims 


5. In the desulphurization of hydrocar- 
bon oils, the method which comprises 
treating the oil with a halogen selected 
from the group consisting of chlorine, 
bromine and iodine, and a hydrogenated 
derivative of a heterocyclic nitrogen com- 
pound containing at least five members in 
the ring. 


1,980,204 
Patented Nov. 13, 1934 
HYDROCARBON OIL CONVERSION 
Lyman C. Huff 
Application filed March 30, 1931 
3 Claims 


1. A hydrocarbon oil cracking process 


which comprises passing the oil in a re- 
stricted stream through a heating zone and 
heating the same therein to cracking tem- 
perature under pressure, discharging the 
heated oil into the upper portion of an 
enlarged reaction zone maintained under 
cracking conditions of temperature and 
pressure, removing the liquid and vaporous 
reaction products from the lower portion 
of the reaction zone and discharging the 
same into a vaporizing zone maintained 
under lower pressure than the reaction zone, 
separating the reaction products into va- 
pors and residue in the vaporizing zone, 
subjecting the vapors to primary and sec- 


ondary dephlegmation thereby forming 
primary reflux condensate and a lighter 
secondary reflux condensate, commingling 
a sufficient quantity of said primary reflux 
condensate with the reaction products be- 
ing withdrawn from the lower portion of 
the reaction zone to effect substantial cool- 
ing of said products, continuously supply- 
ing another portion of said primary reflux 
condensate to the heating zone, passing said 
secondary refiux condensate through a sec- 
ond heating zone and heating the same 
therein to higher cracking temperature 
than the oil in the first-mentioned heating 
zone, discharging the thus heated reflux 
condensate into the upper portion of the 
reaction zone, and finally condensing the 
dephlegmated vapors. 


1,980,215 
Patented Nov. 13, 1934 
TREATMENT OF HYDROCARBON OIL 
William H. McAdams and 
Harold C. Weber 
Application filed April 19, 1932 

6 Claims 
1. A process which comprises subjecting 
hydrocarbon oil to cracking conditions of 
temperature and pressure and separating 
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the same into vapors and residue, dividing 
such separated vapors into two portions, 
introducing one of the portions into a frac- 
tionating zone and fractionating the same 
therein to condense fractions’ thereof 
heavier than gasoline, passing the frac- 
tionated vapors to a stabilizing zone and 
condensing and stabilizing the gasoline 


therein, the gasoline condensate being col- 
lected in the lower portion of the stabilizing 
zone and withdrawn therefrom as a prod- 
uct of the process, and passing the other 
portion of the separated vapors, prior to 
any substantial cooling and condensation 
thereof, in indirect heat exchange with the 
gasoline condensate in the lower portion of 
the stabilizing zone. 


1,980,218 
Patented Nov. 13, 1934 
COKING OF OIL 
Jacque C. Morrell 
Application filed Dec. 28, 1931 
1 Claim 
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In the coking of oil in enlarged chambers 
wherein the oil is subjected to a coking 
temperature and a substantial body of coke 
deposited from the oil in the chamber, the 
method of facilitating the removal of the 
body of coke from the chamber which com- 


& 


prises positioning in the chamber in the 
form of a lattice-work a plurality of spaced 
rigid members capable of being charred by 
the heat of the oil whereby the body of 
coke will break along lines of cleavage 
furnished by the charred members. 


1,981,129 
Patented Nov. 20, 1934 
HEATING OF FLUIDS 
Hans Tropsch 
Application filed March 14, 1933 
1 Claim 


A fluid heating apparatus comprising a 
furnace, a first cylindrical wall defining an 
open-ended passageway within the furnace, 
a second cylindrical wall concentric with 
said first wall and forming a closed an- 
nular heating compartment therewith, fluid 
inlet and outlet means adjacent opposite 
ends of said compartment, burner means 
within said passageway and spaced a sub- 
stantial distance from the inlet end of said 
compartment for applying heat to a por- 
tion of said first wall, additional burner 
means for applying heat to the correspond- 
ing portion of said second wall and also 
positioned a substantial distance from the 
inlet end of said compartment and means 
for passing air through said passageway 
over the unheated portion of said first wall 
to the first-mentioned burner means and 
around the corresponding unheated por- 
tion of said second wall to said additional 
burner means. 


1,981,144 
Patented Nov. 20, 1934 
PROCESS FOR THE CONVERSION 
HYDROCARBON OILS 
Jacob Benjamin Heid 
Application filed March 28, 1930 
4 Claims 


4. A hydrocarbon oil cracking process 
which comprises initially distilling the oil 


OF 
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and separating resultant vapors from un- 
vaporized oil, thereafter indirectly heating 
the separate vapors and then combining 
the same with a gaseous heating medium 
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at cracking temperature, burning a portion 
of the vapors while admixed with the heat- 
ing medium to supply additional heat for 
the cracking, and condensing the cracked 
vapors. 


1,981,150 
Patented Nov. 20, 1934 
TREATMENT OF HYDROCARBON OILS 
Robert Pyzel 
Application filed June 12, 1931 
3 Claims 
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3. In the vapor phase cracking of hydro- 


.formed at a temperature 


carbon oil by direct contact with combus- 
tion gases as the heating medium, the 
method which comprises vaporizing the oil 
thereby forming hydrocarbon vapors, simul- 
taneously generating combustion gases sub- 
stantially devoid of free oxygen by burning 
fuel in the presence of a volume of air 
containing substantially no more than the 
requisite amount of oxygen to combine with 
the fuel whereby the combustion gases are 
in- excess of 
3000°F., cooling the thus generated com- 
bustion gases to a temperature between 
1600°F. and 2500°F., then introducing to 
the combustion gases a sufficient quantity 
of relatively cool incondensible hydrocar- 
bon gas to lower the temperature of the 
combustion gases to between 1300°F. and 
1800°F., then commingling the thus formed 
gaseous mixture with said hydrocarbon 
vapors in sufficient amount to raise the 
latter to vapor phase cracking temperature, 
there being provided a time period between 
the introduction of said hydrocarbon gas 
into the combustion gases and the com- 
mingling of the gaseous mixture with the 
hydrocarbon vapors to permit a prelimi- 
nary conversion of the hydrocarbon gas, 
maintaining the admixed vapors and gases 
at the vapor phase cracking temperature 
for a time period adequate to convert a 
substantial portion of the vapors into gaso- 
line-like hydrocarbons, and then separating 
the condensible vapors from the incon- 
densible gases. 


1,981,572 
Patented Nov. 20, 1934 
METHOD OF HEAT TREATING 
HYDROCARBON OIL 
Willis F. Sims and Venus U. Cloer 
Application filed April 9, 1930 
2 Claims 


1. The method of heat treating hydro- 
carbon oils and of producing motor fuel 
therefrom, which consists in heating the 
oils under pressure to distillation tempera- 
tures, passing a stream of the oils into a 
circular flash-vessel under sub-atmospheric 
pressure, rotating the vapor and residual 
oils therein at a speed sufficient to confine 
substantially the entire oil content of the 
vessel to a film of oil on the inner surface 
of the vessel and to maintain the oil vapors 
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in said vessel, heating said film’to a high 
temperature through the walls of said ves- 
sel at sub-atmospheric pressure, and con- 
tinuously collecting and drawing off the 
heated vapors from said vessel under a 
sub-atmospheric pressure or vacuum, super- 
heating said vapors in a cracking zone at 
sub-atmospheric pressure separated from 
the flash-vessel to complete the cracking 
operation, and finally fractionating and 
condensing the same. 


1,982,462 
Patented Nov. 27, 193 4 
HYDROCARBON OIL CONVERSION 
Joseph G. Alther 
Application filed Dec. 13, 1930 
3 Claims 


1. A hydrocarbon oil cracking process 


-which comprises passing the oil in a re- 


stricted stream through a heating zone and 
heating the same therein to cracking tem- 
perature under pressure, discharging the 
heated oil directly from the heating zone 
into the upper portion of an enlarged ver- 
tical reaction zone and passing both vapors 
and unvaporized oil downwardly through 
the reaction zone, separating vapors from 
unvaporized oil in the reaction zone and 
removing the separated vapors from the 
lower portion of the reaction zone, sep- 
arately removing the unvaporized oil from 
the lower portion of the reaction zone and 
passing the same without admixture with 
said vapors to a second enlarged zone 
wherein further separation of vapors is 
effected, dephlegmating the vapors removed 
from said vertical zone and the vapors 
separated in said second zone to condense 
heavier fractions thereof, and returning 
resultant reflux condensate to the heating 
zone, and finally condensing the dephleg- 
mated vapors. 


1,982,469 
Patented Nov. 27, 1934 
PROCESS OF CRACKING 
HYDROCARBON OIL 
Gustav Egloff 
Application filed April 3, 1930 
1 Claim 


A hydrocarbon oil cracking process 


which comprises heating the oil in an 
initial heating zone to cracking tempera- 
ture under pressure, separating the heated 
oil into vapors and an unvaporized oil sub- 
stantially free of coke, dephlegmating said 
vapors thereby forming reflux condensate, 
flash distilling said unvaporized oil by low- 
ering the pressure thereon, combining the 
residuum of the flash distillation with por- 


tions of said reflux condensate, passing the 
resultant mixture in a restricted stream 
through a second heating zone and heating 
the same therein to a cracking temperature 
adequate to enable subsequent separation 
of the mixture into vapors and a coke-like 
residue, discharging the thus heated mix- 
ture into an enlarged zone and separating 
the same therein into vapors and a coke- 
like residue. 


1,983,659 
Patented Dec. 11, 1934 
METHOD FOR HANDLING RESIDUUM 
John Cutter 
Application filed March 19, 1927 
4 Claims 


3. A method of handling unvaporized 
residual oil obtained in the heat and pres- 
sure cracking of hydrocarbon oils and con- 
taining volatile portions and heavy as- 
phaltic products which comprises removing 
such residual oil from a cracking zone 
under superatmospheric pressure and in- 
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troducing the same while at elevated tem- 
perature into a vaporizing zone, contacting 
the entire portion of the residual oil so 
removed from the cracking zone, with a 
cooling liquid other than the residual oil, 
lowering the pressure on the residual oil 
while in transit from the cracking zone to 
the vaporizing zone sufficiently to vaporize 
the volatile portions of the residual oil by 
the self-contained heat of the latter, effect- 
ing substantial solidification in said va- 
porizing zone of the heavy asphaltic prod- 
ucts of the residual oil contacted with the 
cooling liquid, and separately removing the 
vaporized portions and the solidified prod- 
ucts from said zone. 


1,983,688 
Patented Dec. 11, 1934 
TREATMENT OF HYDROCARBON OILS 
Charles H. Angell 
Application filed March 11, 1932 
3 Claims 
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1. A hydrocarbon oil cracking process 
which comprises passing a relatively heavy 
oil through a heating zone and heating the 
same therein to cracking temperature un- 
der pressure, discharging the heated oil 
into the lower portion of a substantially 
vertical reaction zone maintained under 
cracking conditions of temperature and 
pressure, separating the heated oil into 
vapors and unvaporized oil in the lower 
portion of the reaction zone and rapidly 
withdrawing the unvaporized oil to prevent 
appreciable liquid accumulation in the re- 
action zone, simultaneously heating a 
lighter oil in a second cracking zone to 
higher cracking temperature than said 
heavy oil and then discharging the same 
into the reaction zone a substantial dis- 
tance below the top thereof and above the 


point of introduction of said heated oil, 
thereby preventing contact between the va- 
pors of the lighter oil and said unvaporized 
oil and commingling the lighter oil vapors 
with the first-mentioned vapors, passing 
the commingled vapors upwardly through 
the reaction zone and removing the same 
from the upper portion thereof, and frac- 
tionating and condensing the withdrawn 
vapors. 


° 


1,983,693 
Patented Dec. 11, 1934 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff 
Application filed March 29, 1933 
4 Claims 


1. A process for increasing the anti- 
knock value of natural and straight-run 
gasoline to produce a commercial anti- 
knock automotive fuel, comprising subject- 
ing said gasoline to thermal cracking con- 
ditions of temperature and pressure to 
form therein polymerizable olefines, and 
thereafter polymerizing the cracked prod- 
uct by subjecting the same to the action 
of an acid of phosphorus. 


1,984,662 
Patented Dec. 18, 1934 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed March 2, 1933 
6 Claims 


1. A conversion process which comprises 
heating hydrocarbon oil to cracking tem- 
perature under pressure while flowing in a 
restricted stream through a heating zone, 
discharging the heated oil into the upper 
portion of an enlarged vertical reaction 
zone maintained under cracking conditions 
of temperature and pressure, and passing 
both vapors and unvaporized oil down- 
wardly therethrough, removing the unva- 
porized oil together with a portion of the 
vapors as a mixture from the bottom of the 
reaction zone, separately removing another 
portion of the vapors from the lower por- 
tion of the reaction zone, heating these 
separately withdrawn hydrocarbons to 
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cracking temperature in a second heating 
zone and thence introducing the same to the 
upper portion of the reaction zone, separat- 
ing said mixture withdrawn from the bot- 
tom of the reaction zone into vapors and 
residue, and fractionating and condensing 
the last named vapors. 


1,984,686 
Patented Dec. 18, 1934 
TREATMENT OF HYDROCARBON OILS 
Percy Mather and Donald J. Bergman 
Application filed April 27, 1931 
10 Claims 


6. A process for treating a mixture of 
hydrocarbon vapors and gases which com- 
prises fractionating the mixture in a frac- 
tionating zone to condense and separate the 
heaviest fractions thereof, dividing the 
fractionated mixture into separate portions, 
subjecting one of said portions of the frac- 
tionated mixture to condensation and re- 
turning resultant condensate to the frac- 
tionating zone to assist the fractionation 
therein, separately subjecting the remain- 
ing portion of the fractionated mixture to 
condensation and separating resultant con- 
densate from the uncondensed portion of 
the mixture, and scrubbing said uncon- 
densed portion with condensate formed by 
the last mentioned condensation. 


1,984,687 
Patented Dec. 18, 1934 
METHOD OF PRODUCING LUMINOUS 
FLAME IN FURNACES 
Lev A. Mekler 
Application filed May 23, 1929 
4 Claims 


1. In the operation of heating furnaces, 
the method of producing a luminous flame 
which comprises partially burning fuel in 
admixture with air in a confined passage- 


way, discharging the burning fuel from 
said passageway into the furnace, introduc- 
ing steam and additional air into the fur- 
nace beyond said passageway and com- 
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mingling the same with the burning fuel 
adjacent the point of introduction of the 
latter to the furnace, and completing the 
combustion of the fuel in the furnace. 


1,986,190 
Patented Jan. 1, 1935 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff 
Application filed March 23, 1931 
1 Claim 


In the cracking of hydrocarbon oils 
wherein the vaporous gasoline-containing 
mixture is dephlegmated to condense and 
separate fractions thereof heavier than 
gasoline, and the gasoline vapors then 
finally condensed; the improvement which 
comprises introducing hypochlorous acid to 
the vapors between the dephlegmation and 
final condensation steps and finally con- 
densing the vapors in the presence of the 
hypochlorous acid. 


1,986,196 
Patented Jan. 1, 1935 
APPARATUS FOR CONDUCTING 
REACTIONS AT ELEVATED PRESSURES 
Aristid V. Grosse 
Application filed May 4, 1933 
11 Claims 


1. A vessel for containing fluids, which 
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comprises in combination, an outer shell, 
an inner shell and a capillary connecting 
the space between said shells with the 
space within said inner shell. 


1,986,198 
Patented Jan. 1, 1935 
PROCESS FOR THE MANUFACTURE OF 
CARBON BLACK 
Jacob Benjamin Heid 
Application filed Feb. 8, 1930 
4 Claims 


4. A process for producing carbon black 
from hydrocarbon oil which comprises 
passing said oil through an initial heating 
zone wherein the oil is substantially va- 
porized, introducing said substantially va- 
porized oil into a mixing zone wherein the 
oil vapors are intimately mixed with hot 
combustion products and wherein the oil 
vapors are superheated, removing the mix- 
ture of oil vapors and combustion gases 
with any entrained carbon black from said 
mixing zone, subjecting the mixture to 
incomplete combustion to form carbon 
black, and collecting the carbon black thus 
produced. 


1,986,228 
Patented Jan. 1, 1935 
TREATMENT OF HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed May 23, 1932 
14 Claims 


1. A process for removing hydrogen sul- 


phide and other acidic gases from hydro- 
carbon vapors which comprises contacting 
the vapors at a temperature of from 250°F. 
to 600°F. and under substantial superat- 
mospheric pressure with and absorbing 
acidic gases therefrom in an absorbent in- 
cluding an amine containing a hydroxyl 


q 5 Frectiona?or 


group and free of carbonyl and carboxyl 
groups and which is a relatively stable 
liquid under the conditions of contact, 
whereby the amine is heated to a tempera- 
ture at which it may be regenerated by 
pressure, reduction and without further 
application of substantial quantities of heat 
thereto. 


1,986,593 
Patented Jan. 1, 1935 
TREATMENT OF HYDROCARBON OILS 
AND COAL 
Jacque C. Morrell 
Application filed May 14, 1931 
6 Claims 


1. A process for the conversion of hy- 
drocarbons into products of greater value, 
which comprises forcing a stream of solid 
bituminous material such as coal and rela- 
tively heavy hydrocarbon charging oil 
through a heating zone where it is raised 
substantially in temperature to at least 
650°F., but without any substantial carbon 
deposition, discharging the heated mixture 
into an enlarged reaction zone where sep- 
aration takes place between vapors and 
non-vaporous residue, subjecting the va- 
pors to partial condensation to condense 
the heavier fractions thereof, collecting the 
vapors remaining uncondensed after pas- 
sage through the dephlegmating zone as 
the distillate product of the process, re- 
turning a stream of reflux condensate from 
said dephlegmating zone and merging same 
with the stream of oil being passed through 
the heating zone, simultaneously forcing 
a second stream of hydrocarbon charging 
oil from a source outside the process and 
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of lower boiling point than said heavy 
charging oil through a second independ- 
ently controlled zone and raising said latter 
stream to a temperature higher than the 


temperature to which the stream passing 
through the first heating zone is raised and 
discharging said second heated stream into 
said enlarged reaction zone. 


1,988,083 
Patented Jan. 15, 1935 
PROCESS FOR REFINING 
HYDROCARBON OIL 
Jacque C. Morrell 
peicatton filed May 31, 1930 
2 Claims 


2. In the refining of hydrocarbon oils, 
the step which comprises treating the oil 
in vapor form with an aqueous solution of 
a heavy metal chloride containing hydro- 
chlorie acid in amount sufficient to prevent 
hydrolysis of the chloride. 


1,988,084. 

Patented Jan. 15, 1935 
REFINING OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed May 31, 1930 
5 Claims 
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5. In the refining of hydrocarbon oils, 
the step which comprises treating the oil in 
vapor form with an aqueous solution of a 
heavy metal salt containing an acid corre- 
sponding to the acid radical of the salt, said 
acid being capable of and in amount suf- 
ficient to prevent hydrolysis of the salt. 


1,988,112 
Patented Jan. 15, 1935 
_POLYMERIZATION OF HYDROCARBON 
GASES 
Gustav Egloff 
Application filed May 29, 1930 
6 Claims 


5. A process for treating gases contain- 
ing saturated hydrocarbons which com- 
prises heating the gases sufficiently to con- 
vert a substantial portion of the saturated 
hydrocarbons into unsaturates, then con- 
tacting the heated unsaturated gases with 
a relatively cool hydrocarbon liquid thereby 
cooling the gases and vaporizing part of 
the liquid, subjecting the resultant mix- 
ture of vapor and unsaturated gases to a 
polymerization treatment and polymerizing 
a substantial portion thereof at a lower 
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temperature than that to which the gases 
were initially heated, and condensing the 
polymerized products. 


1,988,114 


Patented Jan. 15, 1935 


TREATMENT OF HYDROCARBON OILS 
Gustav Egloff and Jacque C. Morrell 
Application filed May 18, 1931 
4 Claims 


1. In the refining of the overhead prod- 
uct resulting from cracking hydrocarbon 
oil, the improvement which comprises sub- 
jecting said product in heated vaporous 
condition to the action of added hydro- 
chloriec acid in the presence of an aqueous 
solution of a salt of copper. 


1,988,842 
Patented Jan. 22, 1935 
CONVERSION OF HYDROCARBON OIL 
Jacob Benjamin Heid 
Application filed May 31, 1932 
2 Claims 
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1. In a process for the conversion of 
hydrocarbon oil wherein the oil is subjected 
to conversion temperature at superatmos- 


pheric pressure in a heating coil and com- 
municating reaction chamber from which 
vaporous and residual liquid conversion 
products are separately withdrawn and the 
latter introduced into a reduced pressure 
coking zone, the improvement which com- 
prises dephlegmating the vapors from the 
reaction chamber and returning resultant 
reflux to said coil, subjecting vaporous 
products from the coking zone to primary 
and secondary fractionation whereby pri- 
mary and secondary reflux condensates are 
formed, returning said primary reflux con- 
densate to said heating coil for further con- 
version, subjecting said secondary reflux 
condensate to a higher conversion tempera- 
ture in a separate heating coil and then 
introducing it into direct contact with the 
residual material in the coking zone, 
whereby to assist reduction of the latter 
to coke, and finally condensing as a product 
of the process the vapors uncondensed by 
said secondary fractionation. 


1,989,731 
Patented Feb. 5, 1935 
CONVERSION OF HYDROCARBON OILS 
Marion W. Barnes 
Application filed May 27, 1932 
3 Claims 


1. A cracking process which comprises 
subjecting hydrocarbon oil to cracking con- 
ditions of temperature and pressure in an 
enlarged reaction zone, removing vapors 
and unvaporized oil from the reaction zone, 
flash distilling the unvaporized oil in a 
reduced pressure zone by pressure reduc- 
tion, simultaneously heating charging oil 
for the process to conversion temperature 
under pressure while flowing in a restricted 
stream through a heating zone and then 
discharging the same directly into the re- 
duced pressure zone, removing vapors from 
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the reduced pressure zone, fractionating 
the last-named vapors and the vapors re- 
moved from the reaction zone and separat- 
ing therefrom a relatively heavy reflux and 
a lighter reflux, introducing the heavy re- 
flux directly to the reaction zone, heating 
the lighter reflux to cracking temperature 
in a second heating zone and thence dis- 
charging the same into the reaction zone, 
and finally condensing the fractionated 
vapors. 


1,990,254 
Patented Feb. 5, 1935 
HYDROCARBON OIL CONVERSION 
Jean Delattre Seguy 
Application filed April 27, 1931 
8 Claims 


5. A hydrocarbon oil cracking process 
which comprises subjecting the oil to crack- 
ing conditions of temperature and pressure 
in a primary cracking zone, separating the 
oil into vapors and unvaporized oil, sub- 
jecting the vapors to primary and sec- 
ondary dephlegmation, returning resultant 
primary reflux condensate to the cracking 
zone for retreatment therein, flash dis- 
tilling the unvaporized oil by pressure re- 
duction and combining resultant flashed 
fractions with secondary reflux condensate 
formed by said secondary dephlegmation, 
supplying the mixture to a second cracking 
zone and cracking the same therein at 
higher temperature than is maintained on 
the oil in the primary cracking zone. 


1,990,303 
Patented Feb. 5, 1935 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed May 20, 1931 
4 Claims 


1. A hydrocarbon oil cracking process 
which comprises subjecting the oil to crack- 
ing conditions of temperature and pressure 
in a cracking zone and separating the same 
into vapors and unvaporized oil, subjecting 
the vapors to primary and secondary de- 
phlegmation thereby forming relatively 
heavy and light reflux condensates, return- 
ing the heavy reflux condensate to said 
cracking zone for retreatment therein, flash 
distilling the unvaporized oil by pressure 
reduction, combining resultant flashed 


fractions with the light reflux condensate 
and cracking the mixture in a _ second 
cracking zone maintained at higher crack- 
ing temperature than the first-mentioned 


cracking zone, dephlegmating the vapors 
formed in said second cracking zone, and 
returning resultant reflux to said first-men- 
tioned cracking zone, and finally condens- 
ing the dephlegmated vapors. 
1,990,868 
Patented Feb. 12, 1935 
PROCESS FOR HYDROCARBON OIL 
CONVERSION 
Jacob Benjamin Heid 
Application filed April 8, 1927 
3 Claims 


1. A method of treating hydrocarbon oil 
which comprises subjecting oil to cracking 
conditions in a cracking zone, passing re- 
sultant vapors to a dephlegmator, flowing 
charging oil for the cracking zone in heat 
interchange relation but out of contact with 
the vapors in the dephlegmator, uniting the 
charging oil subsequent to its passage in 
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heat interchange relation with the vapors 
in the dephlegmator with reflux condensate 
separated from the vapors in the dephleg- 
mator, passing the commingled oil and re- 
flux condensate to an evaporating zone and 
vaporizing the more volatile constituents 
therein, removing and condensing said 
more volatile constituents, removing va- 
porized fractions from said dephlegmator 
and condensing the same, and passing un- 
vaporized oil from said evaporating zone 
to said cracking zone for treatment therein. 


1,990,877 
Patented Feb. 12, 1935 
METHOD OF APPLYING HEAT TO 
VESSELS USED IN HYDROCARBON 
OIL CONVERSION 
Edwin F. Nelson 
Application filed Sept. 9, 1929 
4 Claims 
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2. A hydrocarbon oil cracking process 
which comprises passing the oil in a re- 
stricted stream through a heating zone and 
heating the same therein to cracking tem- 
perature under pressure, by heat exchange 
with hot combustion gases, discharging the 
heated oil into an enlarged vertical reac- 
tion zone of substantially uniform cross- 
section, initially passing said heated oil 
downwardly in a confined turbulent an- 
nular stream of relatively small cross- 
section along the inner vertical wall of the 
reaction zone, maintaining said annular 
stream at cracking temperature by circulat- 
ing a regulated portion of said combustion 
gases around the outer vertical wall of said 
reaction zone, permitting said heated oil to 
occupy the full cross-sectional area of said 
reaction zone at the lower portion thereof 
whereby the vapor separation is facilitated, 
separating said heated oil into vapors and 
residuum in the lower portion of said 
reaction zone, passing the separated vapors 
upwardly through the central portion of 
said reaction zone in a stream of greater 
cross-section than said annular stream, re- 
moving the vapors from the upper portion 
of said reaction zone, and subjecting the 
same to dephlegmation and condensation. 


1,990,878 
Patented Feb. 12, 1935 
APPARATUS FOR APPLYING HEAT TO 
VESSELS USED IN HYDROCARBON OIL 
CONVERSION 
Edwin F. Nelson 
Application filed Sept. 9, 1929 
2 Claims 
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1. A reaction chamber for use in the 
cracking of oil comprising a vertical cylin- 
drical vessel of substantially uniform cross- 
section from top to bottom, a cylindrical 
baffle depending from the top of said vessel 
to a point adjacent the bottom of the vessel 
and being concentric with and spaced from 
the vertical wall of said vessel thereby 
forming an annular passageway with said 
wall, the interior cross-sectional area en- 
closed by said baffle being substantially 
greater than the cross-sectional area of said 
passageway, means for introducing heated 
oil to the upper portion of said annular 
passageway, a residue outlet at the lower 
portion of said vessel, means for removing 
vapors from the upper interior portion en- 


closed by said baffle, a jacket surrounding, 


the exterior of said wall, and means for 
passing a heating medium through § said 
jacket. 


1,992,299 
Patented Feb. 26, 1935 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff 
Application filed May 14, 1931 
7 Claims 


1. A process of hydrocarbon oil conver- 
sion, which comprises subjecting a crude oil 
containing gasoline to a distillation tem- 
perature sufficient to vaporize the gasoline, 
separating the gasoline from the topped 
crude and subjecting same to vapor phase 
cracking conditions, simultaneously sub- 
jecting the topped crude to liquid phase 
cracking conditions of temperature and 
superatmospheric pressure in a separate 
zone, merging the highly heated vapors 
from the vapor phase cracking zone with 
the heated topped crude issuing from the 
liquid phase cracking zone, discharging 
said mixture into an enlarged reaction zone 
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where separation takes place between va- 
pors and non-vaporous residue, subjecting 
the vapors to fractionation to condense the 
heavier fractions thereof as reflux conden- 


sate, removing the vapors remaining un- 
condensed after fractionation and condens- 
ing and collecting same as a distillate prod- 
uct of the process. 


1,993,446 
Patented March 5, 1935 
PROCESS FOR THE. TREATMENT OF 
HYDROCARBON DISTILLATES 
Lyman C. Huff 
Application filed Nov. 13, 1930 
3 Claims 


1. A process for the treatment of hydro- 
carbon distillates which comprises passing 
a distillate upwardly through a vertical 
treating zone, passing a liquid treating 
agent downwardly through said zone, con- 


tacting distillate and treating agent in a 
number of distinct stages within the zone 
and imparting a whirling motion to the con- 
tacting distillate and treating agent passing 
through the zone, withdrawing treating 
agent from the zone in a tangential direc- 
tion at one level and returning it thereto 
at a lower adjacent level. 


1,993,500 
Patented March 5, 1935 
MEANS OF PROTECTING THE INNER 
WALLS OF A VESSEL 
Harry P. Benner 
Application filed Aug. 29, 1930 
4 Claims 
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1. In combination with a vessel, a pro- 
tective lining therefor, which comprises a 
lining spaced a relatively short distance 
from the inner walls of the vessel, spacer 
members interposed between the lining and 
the walls, and a carbonaceous insulating 
material of sufficient thickness to protect 
the walls from excessive temperature inter- 
posed between said lining and said inner 
walls of the vessel. 


1,993,503 
Patented March 5, 1935 
CRACKING NORMALLY INCONDENS- 
ABLE HYDROCARBON GASES 
Gustav Egloff 
Application filed March 22, 1930 
4 Claims 


2. A process of cracking normally in- 
condensable hydrocarbon gas which com- 
prises subjecting the gases to a primary 
cracking reaction under cracking conditions 
of temperature and pressure, and then sub- 
jecting the gases to a secondary cracking 
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reaction at an increased temperature and 
increased pressure in the presence of steam 


and hydrogen pre-activated by electrical 
discharge. 


1,993,512 
Patented March 5, 1935 
TREATMENT OF HYDROCARBONS 
Viadimir Ipatieff 
Application filed July 3, 1933 
12 Claims 


1. A process for the treatment of nor- 
mally gaseous olefin hydrocarbons to con- 
vert the same into liquid hydrocarbons 
suitable for motor fuel, which comprises 
subjecting the said gaseous olefin hydro- 
carbons while at elevated temperature to 
the action of a contact agent comprising 
phosphoric acid and a chloride of the al- 
kaline earth metals. 


1,993,513 
Patented March 5, 1935 
TREATMENT OF HYDROCARBONS 
Viadimir Ipatieff 
Application filed July 3, 1933 
9 Claims 


1. <A process for the conversion of nor- 
mally gaseous olefins into liquid hydrocar- 
bons which comprises subjecting olefinic 
gas at polymerizing temperature to the 
action of a solid catalyst comprising a cal- 
cined mixture of a phosphoric acid and a 
solid adsorbent. 


1,993,520 
Patented March 5, 1935 
TREATMENT OF HYDROCARBONS 
Jacque C. Morrell 
Application filed Dec. 3, 1931 
2 Claims 


1. A process for converting tar acids 
into more valuable products which com- 
prises heating the tar acids in the presence 
of water or steam to between 850°F. and 
900°F. under a pressure of from 50 to 250 
pounds per square inch, thereby forming 
compounds boiling within the motor fuel 


range, and subjecting said compounds at 
from 650°F. to 850°F. to the combined 


action of a reducing agent and a reducing 
catalyst. 


1,993,532 
Patented March 5, 1935 
ASPHALT AND PROCESS OF 
PREPARING SAME 
Felix J. Skowronski 
Application filed Aug. 25, 1930 
4 Claims 


3. A process for the production of as- 
phaltic materials having a high ductility 
which comprises blending asphaltic resid- 
uum resulting from the flash distillation of 
unvaporized residue which is formed during 
the cracking of hydrocarbon oils under 
conditions of elevated temperature and 
pressure, with neutral tar obtained from 
the oily layer of acid sludge, and reducing 
the blended mixture while hot with air to 
oxidize the asphalt. 


1,993,941 
Patented March 12, 1935 
TREATMENT OF MOTOR FUEL 
Jacque C. Morrell and Charles G. Dryer 
Application filed July 7, 1933 
8 Claims 
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1. A process for preventing or substan- 
tially reducing deterioration of hydrocar- 
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bon motor fuel containing gum-forming 
unsaturates, which comprises adding to the 
motor fuel a small amount of a lignite tar 
fraction. 


1,994,243 
Patented March 12, 1935 
PROCESS OF PRODUCING NITROGEN 
BASES FOR USE AS ANTIKNOCK 
COMPOUND 
Gustav Egloff and Raymond E. Schaad 
Application filed Jan. 14, 1928 
2 Claims 


1. A process of producing nitrogen 
bases for blending with gasoline to produce 
an anti-knock motor fuel, which consists 
in subjecting aromatic hydrocarbons of the 
benzene series to a temperature of the 
order of 1000°F. under a superatmospheric 
pressure of the order of 300 pounds per 
Square inch in the presence of ammonia 
gas. 


1,994,249 
Patented March 12, 1935 
SYNTHESIS OF HYDROCARBONS 
Viadimir Ipatieff and Aristid V. Grosse 
Application filed Aug. 31, 1932 
2 Claims 


1. A process for treating hydrocarbon 
gas mixtures containing ethylene and ole- 
fins of higher molecular weight than 
ethylene, which comprises first subjecting 
the gaseous mixture in the presence of 
sulphuric acid to the action of an aromatic 
hydrocarbon of the benzene series to con- 
dense the higher molecular weight olefins 
with the aromatic, and subsequently sub- 
jecting the thus treated mixture to the 
action of additional aromatic hydrocarbon 
of the benzene series in the presence of an 
aluminum halide catalyst to condense the 
ethylene with the additional aromatic. 


1,994,252 
Patented March 12, 1935 
AUTOMATIC LIQUID LEVEL CONTROL 
Robert E. Nagel 
Application filed Nov. 28, 1930 
1 Claim 


A process for controlling the liquid level 
maintained in a reaction chamber of a 


cracking process of the character in which 
oil at a cracking temperature is continu- 
ously admitted to the reaction chamber 
and residual oil continuously withdrawn 
from said chamber, comprising varying the 
rate at which residual oil is withdrawn 
from said chamber independently of the 
rate of introduction of oil into said cham- 
ber, in response to variations in tempera- 
ture of residual oil that has been with- 
drawn from said chamber. 


1,994,982 
Patented March 19, 1935 
HYDROGENATION OF HYDROCARBONS 
Ralph C. Cook 
Application filed July 21, 1928 
3 Claims 
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1. A process for producing low boiling 
hydrocarbon distillates from hydrocarbon 
gas and unvaporized residuum obtained in 
the cracking of hydrocarbon oils which 
comprises first heating the gas sufficiently 
to substantially increase its free hydrogen 
content and to impart sufficient heat 
thereto to maintain the residuum at hydro- 
genating temperature, then contacting the 
thus heated gas with the residuum under 
a pressure of at least 1000 pounds per 
square inch and thereby hydrogenating the 
residuum, and removing and condensing 
the resultant vapors. 


1,995,005 
Patented March 19, 1935 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Charles H. Angell 
Application filed Dec. 3, 1931 
8 Claims 


1. A hydrocarbon oil cracking process 
which comprises heating the oil to cracking 
temperature under pressure in a heating 
zone and separating the same into vapors 
and unvaporized oil in a separating zone 
maintained under pressure, reducing the 
unvaporized oil to coke in a coking zone 
maintained under lower pressure than the 
separating zone, dephlegmating said vapors 
to condense fractions thereof heavier than 
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gasoline, separately condensing the gaso- 
line vapors uncondensed by the dephlegma- 
tion and collecting the resultant distillate, 
passing a gasoline-containing portion of 
said distillate, without contact with said 
vapors undergoing dephlegmation, through 
a second heating zone and heating the 


same therein sufficiently to increase its 
anti-knock value, introducing the thus 
heated distillate to said coking zone to 
assist the coking of the unvaporized oil 
therein, and removing the vapors from the 
coking zone and subjecting the same to 
dephlegmation and condensation. 


1,996,243 
Patented April 2, 1935 
PROCESS OF HYDROCARBON OIL 
CONVERSION 
Jacob Benjamin Heid 
Application filed Nov. 19, 1930 
3 Claims 


1. A conversion process which comprises 
cracking hydrocarbon oil in a cracking zone 
by direct contact with heating gases, 
thereby forming a mixture containing gaso- 
line and heavier vapors and gas, cooling 
said mixture to condense at least a portion 
of the heavier vapors by indirect heat ex- 
change with a cooling medium, subse- 
quently scrubbing the remaining mixture 
with charging oil for the process and con- 
densing the gasoline vapors in the charging 
oil, utilizing the resultant mixture of charg- 
ing oil and condensed gasoline as said cool- 
ing medium thereby preheating the mix- 
ture, distilling the thus preheated mixture 
to separate the gasoline as vapor from 
fractions of the charging oil heavier than 
gasoline, supplying at least a portion of 


said fractions to the cracking zone for 
cracking treatment therein, and condensing 


Fracttonator 


the last-mentioned vapor as a product of 
the process. 


1,997,261 
Patented April 9, 1935 
TREATMENT OF ASPHALT 
Charles D. Lowry, Jr. 
Application filed May 26, 1934 
11 Claims 


1. A process for the treatment of as- 
phalt to prevent oxidation and deteriora- 
tion of the same, which comprises adding 
thereto between 0.1% and 5.0% of wood 
tar pitch. 


1,997,861 
Patented April 16, 1935 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff and Jacque C. Morrell 
Application filed Sept. 19, 1931 
1 Claim 


In the art of refining petroleum distil- 
late, the step which comprises subjecting 
petroleum distillate in heated vaporous 
condition to the action of an aqueous solu- 
tion of hypochlorous acid having dissolved 
therein a salt of copper which is soluble in 
the solution. 
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2,000,399 
Patented May 7, 1935 
HYDROCARBON OIL CONVERSION 
Clarence W. Luton and John Beddow 
Application filed Aug. 7, 1930 
2 Claims 
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1. A hydrocarbon oil cracking process 
which comprises passing the oil in a re- 
stricted stream through a heating zone and 
heating the same therein to cracking tem- 
perature under pressure, discharging the 
heated oil into a vapor separating zone 
above the liquid level therein and separat- 
ing the same therein into vapors and un- 
vaporized oil, maintaining the latter zone 
under cracking conditions of temperature 
and pressure, introducing into said sep- 
arating zone adjacent the contact surface 
between vapors and unvaporized oil therein 
a relatively cool oil of lower boiling point 
than said unvaporized oil, said relatively 
cool oil being introduced at a temperature 
and in amount such as will substantially 
reduce coke and sludge formation in the 
unvaporized oil, and during the operation 
of the process varying the point of intro- 
duction of said relatively cool oil to the 
separating zone in accordance with vari- 
ations in the liquid level of unvaporized oil 
therein. 


2,000,410 
Patented May 7, 1935 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Dec. 28, 1931 
12 Claims 


1. In a process for the improvement of 
the antiknock properties of the distillate 
resulting from the conversion of higher 
boiling hydrocarbons into lower boiling 
hydrocarbons, the improvement which com- 
prises introducing into the cracked vapors 
a phenol and ammonia and reacting the 
same in the presence of the vapors at a 
temperature sufficient to cause the forma- 
tion of an amine of such characteristics 
that it is recovered in the overhead distil- 
late product of the process. 


2,000,411 
Patented May 7, 1935 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Dec. 30, 1931 
4 Claims 


1. The method of improving the over- 
head product of a distillatory gasoline- 
producing system, which comprises intro- 
ducing a sulphonating agent to a vapor 
zone of said system to form a sulphonated 
hydrocarbon derivative, contacting the va- 
pors containing said derivative with soda- 
mide, and condensing the thus treated va- 
pors. 


2,000,412 
Patented May 7, 1935 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Dec. 30, 1931 
6 Claims 


1. In a process for improving the anti- 
knock characteristics of the overhead dis- 
tillate product resulting from the conver- 
sion of higher boiling into lower boiling 
hydrocarbons by the cracking process, the 
improvement which comprises introducing 
a halogen in the presence of a catalyst in 
the vapor zones of the said cracking process 
and subjecting the mixture containing hy- 
drocarbons and the resulting halogen 
derivatives of hydrocarbons to treatment 
.with sodamide, and condensing the thus 
treated vapors. 


2,001,150 
Patented May 14, 1935 
HYDROCARBON OIL CONVERSION 
Edwin F., Nelson 
Application filed May 9, 1928 
8 Claims 
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1. A°*hydrocarbon oil cracking process 
which comprises passing the oil in a re- 
stricted stream through a heating coil 
wherein the oil is heated to cracking tem- 
perature, removing from the coil a portion 
of the oil passing therethrough and dis- 
charging the remainder thereof into a vapor 
separating zone, separately removing va- 
pors and unvaporized oil from said zone 
and subjecting the former to dephlegma- 
tion to condense insufficiently cracked 
fractions thereof as reflux condensate, and 
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reboiling said reflux condensate by admix- 
ing the same with said portion of the oil 
removed from said coil. 


2,001,159 
Patented May 14, 1935 
TREATMENT OF HYDROCARBON OIL 
Jean Delattre Seguy 
Application filed Aug. 16, 1930 
1 Claim 


A hydrocarbon oil cracking process 
which comprises passing relatively clean 
hydrocarbon distillate in a _ restricted 
stream thru a heating zone and heating the 
same therein to cracking temperature un- 
der sufficient pressure to maintain a sub- 
stantial portion thereof in liquid phase, 
discharging the heated oil into a vapor 
separating zone maintained under cracking 
conditions of temperature and superatmos- 
pheric pressure and separating the same 
therein into vapors and unvaporized oil, 
removing the separated vapors and de- 
phlegmating the same under superatmos- 
pheric pressure to condense insufficiently 
cracked fractions thereof as reflux conden- 
sate, separately removing the unvaporized 
oil from the separating zone and flash dis- 
tilling the same in a flashing zone by pres- 
sure reduction, simultaneously with the 
foregoing operation independently heating 
fresh charging oil for the process, under a 
pressure higher than that prevailing in the 
flashing zone and without substantial 
cracking thereof, to a temperature ade- 
quate to distill a substantial portion there- 
of under the pressure of the flashing zone, 
introducing the thus heated charging oil, 
prior to any substantial cracking thereof, 
to the flashing zone and vaporizing a sub- 
stantial portion thereof in the flashing 
zone, removing the admixed flashed vapors 
and charging oil vapors from the flashing 
zone, separately removing residuum from 
the flashing zone and isolating the same 
from the process, dephlegmating the ad- 
mixed vapors removed from the flashing 
zone independently of the vapors removed 
from the separating zone and under the 
reduced pressure of the flashing zone to 
condense heavier fractions thereof by pass- 
ing the same in indirect heat exchange 


relation with said charging oil undergoing 3 


heating whereby the heat of the vapors is 
utilized to supply at least a portion of the 
heat required to distill the charging oil, 
and supplying such condensed heavier frac- 
tions and said reflux condensate to the 
heating zone to constitute said relatively 
clean distillate. 


2,001,185 
Patented May 14, 1935 
PROCESS OF ELIMINATING 
IMPURITIES FROM GASOLINE 
Roland B. Day 
Application filed Feb. 21, 1931 
9 Claims 


1. A process for refining hydrocarbon 
vapors which comprises adding hydrogen 
chloride and steam to the vapors, and con- 
tacting the vapors in the presence of the 
added hydrogen chloride and steam with 
an aqueous solution of a water soluble 
chloride of a metal whose sulphide is sub- 
stantially soluble in hydrochloric acid, said 
solution containing a reactive compound 
having the character and action of the 
chlorides and oxides of the metals whose 
sulphides are substantially insoluble: in 
hydrochloric acid. 


2,001,187 
Patented May 14, 1935 
PROCESS FOR TREATING 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed Jan. 22, 1932 
1 Claim 


A cracking process which comprises 
passing hydrocarbon oil in a restricted 
stream through a heating zone and heating 
the same therein to cracking temperature 
under pressure, discharging the heated oil 
into the upper portion of a vertically elon- 
gated reaction zone maintained under 
cracking conditions of temperature and 
pressure, passing both vapors and liquid 
oil downwardly through the reaction zone 
and removing the same as a mixture from 
the lower portion of the reaction zone, 
simultaneously advancing a continuous 
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stream of charging oil toward the process 
under a mechanically applied pressure, 
dividing the stream of charging oil into 
separate portions and commingling one of 
these portions with the mixture of vapors 
and liquid oil withdrawn from the lower 
portion of the reaction zone, separating 
the thus commingled hydrocarbons into 


vapors and residue in a separating zone 
maintained under lower pressure than the 
reaction zone, fractionating the separated 
vapors in contact with another of said por- 
tions of the charging oil stream, supplying 
the resultant mixture of reflux-condensate 
and charging oil to the heating zone, and 
finally condensing the fractionated vapors. 


2,001,906 
Patented May 21, 1935 
TREATMENT OF HYDROCARBON OILS 
Viadimir Ipatieff 
Application filed Oct. 26, 1932 
3 Claims 


1. A process for the production of high 
anti-knock motor fuel, which comprises 
simultaneously subjecting a straight run 
distillate containing gasoline hydrocarbons 
and gases resulting from a cracking proc- 
ess to the action of sulphuric acid, and 


reacting olefins contained in the gases with 
a portion of the distillate to form alkylated 
derivatives of high anti-knock rating. 


2,001,907 
Patented May 21, 1935 
TREATMENT OF MOTOR FUEL 
Viadimir Ipatieff 
Application filed Oct. 26, 1932 
2 Claims 


1. A process for increasing the anti- 
knock value of light hydrocarbon distillates 
containing a substantial quantity of hydro- 
carbons within the gasoline boiling range, 
which comprises reforming the distillate 
by pyrolytic conversion thereby forming 
condensible aromatics and gaseous olefins, 
reacting such olefins and aromatics in the 


“presence of sulphuric acid to form alkylated 


derivatives, and recovering a liquid prod- 
uct containing said derivatives. 


2,001,908 
Patented May 21, 1935 
TREATMENT OF HYDROCARBONS 
Vladimir Ipatieff 
Application filed Oct. 26, 1932 
5 Claims 
1. A process for the production of liquid 
products suitable for use aS motor fuel and 
possessing high anti-knock characteristics 
from gaseous products, which comprises 
subjecting the gases resulting from a hy- 
drocarbon oil cracking process to the action 
of preformed sludge acid produced in the 
treatment of hydrocarbons with sulphuric 
acid, and recovering the desired resulting 
liquid product. 


2,001,909 
Patented May 21, 1935 
TREATMENT OF HYDROCARBONS 
Viadimir Ipatieff 
Application filed Oct. 26, 1932 
6 Claims 


6. In the alkylation of cyclic hydrocar- 
bons of a benzenoid character, the method 
which comprises reacting the cyclic hydro- 
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carbon with olefin hydrocarbon in the pres- 
ence of preformed sludge acid produced 


in the treatment of hydrocarbons with sul- 
phuric acid. 


2,001,910 
Patented May 21, 1935 
TREATMENT OF HYDROCARBON OILS 
Viadimir Ipatieff 
Application filed Oct. 28, 1932 
6 Claims 


5. A process for increasing the anti- 
knock value of light distillates containing 
a substantial quantity of hydrocarbons 
within the gasoline boiling range, which 
comprises forming alkylated compounds in 
the distillate by reacting components of the 
latter with olefins in the presence of pre- 
formed sludge acid derived from the treat- 
ment of hydrocarbons with sulphuric acid. 


2,002,747 
Patented May 28, 1935 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Jan. 30, 1931 
11 Claims 


FPracttonator 


1. In the refining of cracked hydrocar- 
bon vapors, the step which comprises pass- 
ing the vapors with ammonia gas through 
molten alkalinous metal. 


2,003,536 
Patented June 4, 1935 
CRACKING HYDROCARBON OILS 
Jacob Benjamin Heid 
Application filed Nov. 26, 1930 — 
1 Claim 


In a hydrocarbon oil cracking process of — 
the character wherein the oil is heated to 
cracking temperature under pressure while 
flowing in a restricted stream through a 
heating zone and thence discharged into 
the upper portion of an enlarged reaction 
zone maintained under cracking .conditions 
of temperature and pressure and wherein 
the heated oil is separated into vapors and 
unvaporized oil, the improvement which 
comprises continuously supplying water in 
liquid state directly to the surface of the 
unvaporized oil in the lower portion of the 
reaction zone, removing admixed oil vapors 
and steam from the reaction zone and de- 
phlegmating the same to condense insuffi- 
ciently cracked fractions of the vapors as 
reflux condensate, separating entrained 
water from the reflux condensate, and then 
returning the reflux condensate to the heat- 
ing zone for retreatment therein. 
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2,003,537 
Patented June 4, 1935 
PROCESS OF CRACKING HYDRO- 
CARBON OIL 
Jacob Benjamin Heid 
Application filed Dec. 18, 1931 
4 Claims 


1. A combined cracking and topping 
process which comprises subjecting hydro- 
carbon distillate to cracking conditions of 
temperature and pressure in a conversion 
zone, removing the cracked oil from said 
zone and introducing the same to a 
flashing and separating zone maintained 
under lower pressure than the conversion 
zone, introducing crude oil containing nat- 
ural gasoline into the separating zone and 
partially distilling the same therein, sep- 
arating the commingled oils in the separat- 
ing zone into vapors and a mixture of 
topped crude and cracked residual oil, sub- 
jecting said mixture in a second conversion 
zone to milder conversion conditions than 
are maintained in the first-mentioned con- 
version zone thereby forming additional 
vapors, combining the latter with the va- 
pors formed in the separating zone and 
fractionating the commingled vapors to 
condense heavier fractions thereof, supply- 
ing resultant reflux condensate to the first- 
mentioned conversion zone as said hydro- 
carbon distillate, and finally condensing the 
fractionated vapors. 


2,003,724 
Patented June 4, 1935 
APPARATUS FOR THE TREATMENT OF 
HYDROCARBON OILS 
Willis F. Sims and Venus U. Cloer 
Application filed March 4, 1931 
2 Claims 


1. Apparatus for the treatment of hy- 
drocarbon oils comprising in combination 


an initial heater adapted to retain pressure, 
a feed pump connected to the inlet of said 
heater and adapted to positively produce 
pressure therein sufficient to store up heat 
energy by substantially raising the boiling 
points of the oils, an expansion chamber or 
flashpot, a connecting pipe extending from 
the outlet of said initial heater to said flash- 
pot and a valve in said pipe adapted to 
release the initially heated oils from said 
heater into said expansion chamber or 
flashpot, a still having an open connection 


CRACKING COLL 
Gvea 4TH) 


to said flashpot adapted to receive the oil 
vapors therefrom, and means to heat the 
oils to cracking temperature in the vapor 
phase in said still, cooling and separating 
means connected through a suitable pipe 
line to the outlet of said cracking still to 
receive the cracked vapors therefrom, and 
a pump connected in said pipe line and 
“adapted to positively create and maintain 
a constant vacuum or subatmospheric pres- 
sure on the oil vapors in said cracking still 
and through its open connection with the 
flashpot on the content of said flashpot. 


2,004,196 
Patented June 11, 1935 
PROCESS FOR TREATING PETROLEUM 
OIL 
Carbon P. Dubbs 
Application filed July 31, 1922 
4 Claims 


1. A continuous process for cracking hy- 
drocarbon oil consisting in passing a con- 
stant volume of combined charging oil and 
reflux condensate through a heating zone 
wherein it is raised to a cracking tempera- 
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ture, in delivering the heated oil from said 
heating zone to a reaction zone wherein 
conversion occurs and from which no un- 
vaporized oil is permitted to return to the 
heating zone, in passing evolved vapors to 
a dephlegmating zone wherein they are 
subjected to reflux condensation by passage 
in heat interchange relation with the in- 
coming charging oil, in reducing the pro- 
portion of charging oil and increasing the 
proportion of reflux condensate in said 
constant volume of oil introduced to the 
heating zone by decreasing the amount of 
charging oil introduced to the dephlegmat- 
ing zone and simultaneously returning to 
the dephlegmating zone an amount of the 
pressure distillate produced by the process 
sufficient to compensate for the decreased 
condensing effect due to the decrease in 
the amount of charging oil introduced to 
the dephlegmating zone. 


2,004,210 
Patented June 11, 1935 
METHOD OF PRODUCING ASPHALT 
Jacque C. Morrell 
Application filed Nov. 25, 1929 
2 Claims 


from the unvaporized oil formed in the 
pressure zone of an oil cracking system 
which comprises removing said unvaporized 
oil from the pressure zone and passing the 
same without substantial heat loss to a 
zone of pressure reduction wherein vapor- 
ization takes place by the latent heat of 
said oil, separately removing vapors and 
residuum from said zone of pressure re- 
duction, circulating said residuum in a 
cycle through a heating zone and an inde- 
pendent vapor separating zone, and con- 
tinuing such circulation of said residuum 
between the heating zone and the inde- 
pendent vapor separating zone until the 
same has been reduced to an asphaltic con- 
dition. 


2,004,217 
Patented June 11, 1935 
OIL CRACKING APPARATUS 
Frederic M. Pyzel 
Application filed Aug. 11, 1928 
2 Claims 


— 
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1. An apparatus for hydrocarbon oil 
conversion, comprising in combination a 
heating tube mounted in a heating zone, an 
enlarged drum in communication with the 
outlet of said tube, a liquid draw-off in co- 
operative communication with the lower 
portion of said drum and a vapor draw-off 
from said drum having an extension pro- 
jecting for a substantial distance into said 


drum, and a valve controlled by-pass estab- 


lishing communication between the upper 
portion of said drum and that portion of 
the vapor draw-off disposed outside the 
drum. 


2,004,223 
Patented June 11, 1935 
PROCESS FOR THE CONVERSION OR 
CRACKING OF HIGH BOILING HYDRO- 
CARBON OILS INTO LOW BOILING HY- 
DROCARBON OILS 
Jean Delattre Seguy 
Application filed July 24, 1930 
5 Claims 


. A hydrocarbon oil cracking process 
which comprises passing the oil in a re- 
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stricted stream through a primary heating 
zone and heating the same therein to crack- 
ing temperature under sufficient pressure 
to maintain a substantial portion thereof 
in the liquid phase, discharging the heated 
oil into a vapor separating zone and separat- 
ing the same therein into vapors and unva- 
porized oil, separately removing the vapors 
and unvaporized oil and flash distilling the 
latter by lowering the pressure thereon, 


dephlegmating the flashed vapors and the 
vapors removed from said separating zone 
and combining the resultant reflux conden- 
sates, passing the thus combined reflux 
condensates to a secondary heating zone 
and cracking the same therein in the vapor 
phase at higher temperature than that to 
which the oil is heated in said primary 
heating zone, and introducing the vapor 
phase cracked vapors from said secondary 
heating zone into said separating zone. 


2,005,527 
Patented June 18, 1935 
TREATMENT OF HYDROCARBON OILS 
Joseph G. Alther 
Application filed Dec. 19, 1931 
5 Claims 


1. A process for treating crude petro- 
leum oil containing natural gasoline which 
comprises topping the crude and separating 
therefrom a distillate containing a sub- 
stantial quantity of the natural gasoline 
hydrocarbons, combining said _ distillate 
with a hydrocarbon distillate heavier than 


gasoline formed as hereinafter set forth, 
passing the resultant mixture through a 
heating zone and heating the same therein 
to cracking temperature under pressure, 
commingling the topped crude with the 
heated mixture discharging from the heat- 
ing zone, separating the thus commingled 
oils into vapors and residue, fractionating 
the vapors and separating therefrom a re- 
flux condensate heavier than gasoline, util- 
izing such reflux condensate as said hydro- 
carbon distillate heavier than gasoline, and 
condensing and collecting the fractionated 
vapors. 


2,005,861 
Patented June 25, 1935 
MANUFACTURE OF HYDROCARBONS 
Viadimir Ipatieff 
Application filed Jan. 16, 1933 
5 Claims 


1. In the art of alkylation, the method 
which comprises reacting a hydrocarbon 
of the benzene series boiling within the 
gasoline range with a gaseous olefin in the 
presence of a phosphoric acid catalyst un- 
der conditions to produce a _ substantial 
quantity of alkylated derivatives within the 
gasoline boiling range, and recovering the 
gasoline boiling derivatives thus formed. 


2,006,552 
Patented July 2, 1935 
CONVERSION OF HYDROCARBON OILS 
Jacob Benjamin Heid 
Application filed Dec. 11, 1931 
2 Claims 


1. A process for producing high anti- 
knock motor fuel from heavy: hydrocarbon 
oils comprising initially heating the oil to 
a comparatively mild cracking temperature 
in a heating coil, thence delivering the 
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same to the upper end of a vertically 
elongated reaction chamber wherein sub- 
stantial vaporization occurs, withdrawing 
both liquid oil and vapors from the bottom 
of said vertically elongated chamber, effect- 
ing the removal of the liquid at such a rate 
that no accumulation of a liquid body in 
the reaction chamber occurs, passing the 
liquid and vapors withdrawn from the 
elongated reaction chamber together with 
reflux condensate formed as hereinafter set 
forth through a second heating coil where 
the conditions are such as to further crack 
the liquid oil and vapors, increasing the 
antiknock character of the gasoline com- 
ponents thereof and cracking the reflux 
condensate, introducing the heated constit- 
uents from said second coil to a second 
vertically elongated reaction chamber and 
withdrawing all products from the bottom 
thereof without permitting accumulation 
of any appreciable body of liquid in said 
secondary reaction chamber and effecting 
further distillation of the products under 
reduced pressure, separating the vapors 
from residue and dephlegmating the same 
to condense heavier fractions thereof, add- 
ing such condensed fractions to said liquid 
and vapors as said reflux condensate, and 
finally condensing the dephlegmated- va- 
pors. 


2,006,695 
Patented July 2, 1935 
TREATMENT OF BY DBOCARBON OIL 
Viadimir Ipatieff 
Application filed Jan. 16, 1933 
5 Claims 


1. In the alkylation of cyclic hydrocar- 
bons capable of condensation with olefins, 
the improvement which comprises reacting 
the cyclic hydrocarbon with the olefin in 
the presence of a catalyst consisting pre- 
dominantly of a mixture of phosphoric and 
sulphuric acids in substantial proportions. 


2,007,242 
Patented July 9, 1935 
PROCESS AND APPARATUS FOR RE- 
CLAIMING FILTERING CLAY 
Nicholas G. de Rachat 
Application filed Dec. 11, 1931 
6 Claims 


1. A method for reclaiming filtering 
clays comprising charging the clay to the 
upper portion of a treating tower, causing 
the same to immediately fall upon a rotat- 
ing disc moving at high velocity from 
whence the clay is centrifugally forced to- 
ward the walls of the tower, introducing 
hot flue gases to the bottom of the tower 
to rise countercurrent to the descending 
clay in the tower and to be, by virtue of 
the fine distribution of the clay, brought 
into intimate contact with the particles 


thereof, taking off vapors released from oil 
carried by the clay and the flue gases from 


the top of the tower and removing the re- 
claimed clay from the base of the tower. 


2,008,502 
Patented July 16, 1935 
CRACKING HYDROCARBON OILS 
Jacob Benjamin Heid 
Application filed Dec. 26, 1930 
2 Claims 


2. A hydrocarbon oil cracking process 
which comprises combining with a charging 
oil amenable to vapor phase cracking a re- 
flux condensate formed as hereinafter set 
forth, dividing the resultant mixture into 
separate streams of similar boiling point 
and gravity, heating one of said streams to 
vapor phase cracking temperature under 
relatively low pressure, separately heating 
another of said streams to a lower cracking 
temperature and under a higher pressure 
than the first-mentioned stream whereby 
it is maintained substantially in liquid 
phase during the heating, then commin- 
gling the thus heated streams and separat- 
ing the mixture in vapors and residue, de- 
phlegmating the separated vapors to con- 
dense insufficiently cracked fractions 
therof, utilizing such condensed fractions 
as said reflux condensate, and finally con- 
densing the dephlegmated vapors. 
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2,009,092 
Patented July 23, 1935 
HEATING APPARATUS 
Lev A. Mekler 
Application filed Dec. 16, 1929 
3 Claims 
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1. Apparatus for heating hydrocarbon 
oil, comprising a furnace, a plurality of 
separate and independent compartments 
therein comprising a preheating, a primary 
and a soaking zone, banks of tubes in in- 
terconnected relationship disposed within 
each of said compartments through all of 
which oil passes during its course of heat- 
ing within said furnace, a combustion zone 
in communication with said preheating 
zone comprising means for supplying heat 
substantially by convection to said zone, 
means for introducing hot products of com- 
bustion from said combustion zone into 
said soaking zone to effect heating of the 


_ tubes therein by radiation and convection, 


means for separately supplying heat to 
said primary zone substantially solely by 
radiation, and means for separately con- 
trolling the degree of heat supplied to each 
zone. 


2,009,108 
Patented July 23, 1935 
TREATMENT OF HYDROCARBON OIL 
Gustav Eglofft 
Application filed Feb. 8, 1933 
4 Claims 


t. A process for increasing the gasoline 
yield and quality of cracked distillate con- 
taining gasoline and low boiling olefins, 
which comprises adding to the distillate an 
aromatic hydrocarbon boiling within the 
gasoline range, and reacting such added 


aromatic with olefins contained in the dis- 
tillate to form alkylated derivatives boil- 
ing within the motor fuel range. 


2,009,118 
Patented July 23, 1935 
TREATMENT OF MOTOR FUEL 
Jacque C. Morrell 
Application filed Feb. 27, 1933 
2 Claims 
1. In the art of preventing or reducing 


* deterioration of cracked gasoline during 


storage by the addition of inhibitors there- 
to, the improvement which comprises sep- 
arating from the gasoline, by fractionation 
of the latter prior to the addition of the 
inhibitor thereto, those light ends of 
cracked gasoline which normally evaporate 
under atmospheric storage conditions and 
which have a greater affinity for oxygen 
and therefore adversely affect the action of 
the inhibitors, and then adding the inhib- 
itor to the thus stabilized gasoline. 

2. The improvement as defined in claim 
1 further characterized in that the inhibitor 
is added to the gasoline immediately after 
the separation of said light ends. 


2,009,119 
Patented July 23, 1935 
CONVERSION OF HYDROCARBON OIL 
Edwin F. Nelson 
Application filed Dec. 12, 1932 
4 Claims 
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gasoline to produce motor fuel of wider 
boiling range and high anti-knock value 
which comprises heating the gasoline to a 
temperature adequate to increase the anti- 
knock value thereof, fractionating the re- 
sultant vapors and separating therefrom a 
light gasoline fraction, a heavy gasoline 
fraction, and an intermediate gasoline frac- 
tion boiling between the light and heavy 
fractions, returning the intermediate frac- 
tion to the heating step for retreatment in 
admixture with an additional quantity of 
the casinghead gasoline, combining said 
light and heavy fractions and recovering 
the resultant blend as the product of the 
process. 


225 


2,009,128 
Patented July 23, 1935 
TREATMENT OF HYDROCARBON OILS 
Joseph G. Alther 
Application filed March 30, 1932 
1 Claim 
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A process for producing good quality 
motor fuel distillate which comprises crack- 
ing hydrocarbon oil and separating result- 
ant vapors from residue, introducing the 
vapors to a fractionating column and frac- 
tionating the same in the lower portion of 
the column to condense fractions thereof 
heavier than gasoline, returning said frac- 
tions from the lower portion of the column 
to the cracking step, further fractionating 
the vapors in the upper portion of the col- 
umn to form a lighter condensate contain- 
ing a substantial quantity of the heavy 
gasoline hydrocarbons while retaining the 
light gasoline hydrocarbons in vapor form 
in this part of the column, collecting said 
lighter condensate at an intermediate point 
in the column and withdrawing the same 
therefrom to a stripping zone, introducing 
steam to the upper portion of the column 
above the collected lighter condensate and 
commingling the same therein with the 
vapors of said light gasoline hydrocarbons, 
reboiling said lighter condensate in the 
stripping zone and returning the resultant 
vapors to the column above the point of 
introduction of the steam, removing the 
reboiled lighter condensate from the strip- 
ping zone and the steam-treated light gaso- 
line vapors from the top of the column, 
condensing the withdrawn mixture of steam 
and light gasoline vapors and separating 
the hydrocarbon condensate from _ the 
water. 


2,009,129 
Patented July 23, 1935 
TREATMENT OF HYDROCARBON OILS 
Charles H. Angell 
Application filed Jan. 11, 1932 
1 Claim 


A combined topping and cracking process 
which comprises heating reflux condensate, 


formed as hereinafter set forth, to crack- 
ing temperature under pressure in a heat- 
ing zone, discharging the heated reflux 
into the upper portion of an enlarged ver- 
tical reaction zone maintained under crack- 
ing conditions of temperature and pressure 
and passing both vapors and liquid down- 
wardly through the reaction zone, remoy- 
ing the vapors and liquid as a mixture from 
the lower portion of the reaction zone and 
commingling crude oil containing natural 


gasoline therewith, discharging the com- 
mingled oils into a separating zone main- 
tained under lower pressure than the reac- 
tion zone and separating the same therein 
into vapors and unvaporized oil, commin- 
gling at least a portion of said unvaporized 
oil with said heated reflux being discharged 
into the upper portion of the reaction zone, 
fractionating said vapors to condense heay- 
ier fractions thereof and supplying such 
condensed fractions to the heating zone as 
said reflux condensate, and finally con- 
densing the fractionated vapors. 


2,009,878 
Patented J uly 30, 1935 
PROCESS FOR TREATING HYDRO- 
CARBON OIL 
Carbon P. Dubbs 
Application filed Feb. 12, 1923 
4 Claims 


1. A combined cracking and topping 
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process for the continuous treatment of 
charging oil and crude oil, the charging 
oil being derived from a source other than 
the crude oil, which comprises passing 
charging oil in a restricted stream through 
a heating zone and heating the same there- 
in to cracking temperature under pressure, 
introducing the heated oil to a vapor sep- 
arating zone and effecting a separation of 
vapors from unvaporized oil therein, pass- 
ing the vapors to a dephlegmating zone and 
condensing insufficiently cracked fractions 
therein, subjecting the vapors uncondensed 
in said dephlegmating zone to final con- 
densation, simultaneously with the fore- 
going cracking operation heating a contin- 
uously advancing stream of the crude oil 
to the distillation temperature of lighter 
fractions thereof and utilizing in such heat- 
ing waste heat of the aforesaid cracking 
operation, discharging the heated stream 
of crude oil into a fractionating zone main- 
tained at a temperature adequate to per- 
mit said lighter fractions of the crude oil 
to go off as vapor, removing and condensing 
said lighter fractions, supplying heavier 
fractions of the crude oil separated in said 
fractionating zone, in admixture with reflux 
condensate from the dephlegmating zone 
and without passage through said dephleg- 
mating and separating zones, to said 
heating zone to be raised to cracking tem- 
perature therein in admixture with the 
charging oil. 


2,009,879 
Patented July 30, 1935 
PROCESS OF TREATING CRACKED 
HYDROCARBON VAPORS 
Gustav Egloff 
Application filed March 22, 1930 
6 Claims 


5. A process for refining cracked hydro- 
carbon vapors which comprises adding 
hydrogen to the vapors and subjecting the 


resultant mixture in the presence of an 


aqueous solution of a zinc salt to tempera- 
ture and pressure conditions adequate to 
effect substantial saturation of unsaturated 
hydrocarbons contained in the cracked va- 
pors. 


2,009,898 
Patented July 30, 1935 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Nov. 11, 1929 
1 Claim 


The method of refining hydrocarbon dis- 
tillates which comprises mixing the vapors 
thereof with a nitrogen oxide diluted with 
an inert gas and passing the resultant mix- 
ture through adsorbent earthy material. 


2,010,029 
Patented Aug. 6, 1935 
TREATMENT OF MOTOR FUEL 
Jacque C. Morrell and Charles G. Dryer 
Application filed Jan. 11, 1932 
12 Claims 


1. A process for reducing deterioration 
of cracked gasoline containing gum-form- 
ing unsaturates, which comprises adding to 
the gasoline a small amount of a coal tar 
fraction containing a sufficient quantity of 
constituents of the tar boiling between 
200° C. and 325° C. to substantially inhibit 
gum formation in the gasoline. 

7. A method for stabilizing cracked hy- 
drocarbon motor fuel which comprises in- 
corporating into the fuel a relatively small 
amount of a low temperature coal tar frac- 
tion containing alkali-soluble and alkali- 
insoluble constitutents of the coal tar and 
a sufficient quantity of constitutents of the 


~ tar boiling between 200° C. and 325° C. to 


substantially inhibit gum formation in the 
fuel. 


2,010,357 
Patented Aug. 6, 1935 
PROCESS OF TREATING HYDROCAR- 
BON OILS AND BITUMINOUS 
MATERIALS 
Alfred Fisher 
Application filed Feb. 21, 1930 
4 Claims 


1. A process of treating substantially 
solid comminuted pyro-bitumen, which con- 
sists in mixing said pyro-bitumen with an 
emulsion of water and oil containing zinc 
chloride and an emulsifying agent, and 
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then subjecting such mixture to tempera- 
ture sufficient to decompose the same and 
produce therefrom relatively low boiling 
hydrocarbons. 


2,010,369 
Patented Aug. 6, 1935 
CONVERSION OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Aug. 31, 1932 
4 Claims 
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1. A process for the conversion of hy- 
drocarbon oil which comprises subjecting 
raw oil charging stock of low boiling char- 
acteristics to conversion temperature at 
super-atmospheric pressure in a heating 
coil and communicating enlarged reaction 
chamber, simultaneously subjecting an- 
other hydrocarbon oil charging stock of 
higher boiling characteristics to a milder 
conversion temperature in the reaction 
chamber by introducing it into direct con- 
tact with the heated oil from the heating 
coil, quickly removing residual liquid con- 
version products from the reaction cham- 
ber and introducing them into a reduced 
pressure vaporizing chamber, subjecting 
vaporous conversion products to continued 
conversion in the reaction chamber, sep- 
arately withdrawing them therefrom, in- 
troducing vapors separately withdrawn 
from the reaction chamber into direct con- 
tact with the unvaporized residual oil in 
the reduced pressure vaporizing chamber, 
whereby to assist its further vaporization, 
subjecting vaporous products. resulting 
from both the cracking operation and said 
further vaporization of the residue to frac- 
tionation, subjecting the light components 
of the vapors which remain uncondensed 
by fractionation to condensation, collecting 
the resulting distillate and gas, separating 
the heavier components of the vapors which 
are condensed by fractionation into low 
boiling and high boiling fractions, return- 
ing the low boiling fractions to the heating 


coil for further conversion and subjecting 
the high boiling fractions to further con- 
version, together with said hydrocarbon 
oil charging stock of higher boiling char- 


- acteristics. 


2,010,370 
Patented Aug. 6, 1935 
CONVERSION OF HYDROCARBON OILS 
Jacque C. Morrell | 
Application filed Oct. 24, 1933 . 
13 Claims 


1. In a process for the conversion of 
hydrocarbon oils wherein raw oil charging 
stock for the process is subjected to frac- 
tional distillation whereby it is separated 
into desirable low-boiling components, 
which are condensed and collected, inter- 
mediate fractions and high-boiling compo- 
nents, the latter subjected to pyrolytic con- 
version, the resulting vaporous and liquid 
conversion products separated and said in- 
termediate fractions of the charging stock 
separately subjected to pyrolytic conver- 
sion, the improvement which comprises 
subjecting the vaporous products resulting 
from the first mentioned conversion stage 
of the process to further conversion to- 
gether with said intermediate fractions of 
the charging stock, separating the result- 
ing vaporous and non-vaporous products 
from the last mentioned conversion stage, 
subjecting the vapors to _ fractionation 
whereby their insufficiently converted com- 
ponents are condensed as reflux condensate 
and separated into selected low-boiling and 
higher boiling fractions, subjecting frac- 
tionated vapors of the desired end-boiling 
point to condensation, collecting the result- 
ing products and returning the selected 
low-boiling fractions of the reflux conden- 
sate to the last mentioned cracking stage 
of the process for further conversion. 
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2,010,376 
Patented Aug. 6, 1935 
CONVERSION OF HYDROCARBON OILS 
Robert Pyzel 
Application filed Jan. 28, 1933 
8 Claims 


RESIDUUM SEPARATING FRACTIONATING CONDENSING 
COLUMN: COLUMN TOWER 


Pe) 


MIXING & REACTION 
CHAMBER 


3. In a process for the conversion of 
hydrocarbon oil wherein the oil is heated 
to a relatively mild conversion temperature 
at super-atmospheric pressure’ thereby 
forming vapors and the vapors then com- 
mingled with hot combustion gases sub- 
stantially devoid of free oxygen whereby 
the hydrocarbon oil vapors are heated to 
a higher conversion temperature, the im- 
provement which comprises partially cool- 
ing the combustion gases, during their gen- 
eration, by indirect heat exchange with 
water, which is thereby converted into 
steam, and commingling controlled 
amounts of the steam with the partially 
cooled combustion gases for the purpose 
of further cooling them to the desired 
temperature, prior to their contact with 
the hydrocarbon oil vapors. 


2,010,948 
Patented Aug. 13, 1935 
MANUFACTURE OF HYDROCARBONS 
Gustav Egloff 
Application filed March 17, 1933 
7 Claims 


1. In the alkylation of aromatic hydro- 
carbons of the benzene series wherein there 
is produced a mixture of alkylated deriva- 
tives boiling within and above the motor 
fuel range, the method which comprises 
separating from said mixture a fraction 
boiling within the motor fuel range and a 
fraction containing the alkylated deriva- 
tives heavier than motor fuel, and dealky- 


lating the last-named fraction sufficiently 
to convert a substantial portion thereof 


into hydrocarbons boiling within the motor 
fuel range. 


2,010,949 
Patented Aug. 13, 1935 
MANUFACTURE OF HYDROCARBONS 
Gustav Egloff 
Application filed March 24, 1933 
2 Claims 


~ 
. 


2. In the alkylation of aromatic hydro- 
carbons of the benzene series by reaction 
thereof in a reaction zone with normally 
gaseous olefin hydrocarbons and wherein 
there is formed a mixture of alkylated de- 
rivatives boiling within and above the gas- 
oline range, the improvement which com- 
prises separating said mixture into a frac- 
tion boiling within the gasoline range and 
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a heavier fraction, returning said heavier 
fraction to the reaction zone and dealkylat- 
ing the same therein conjointly with the al- 
kylation of the aromatic hydrocarbon. 


2,010,982 
Patented Aug. 13, 1935 
CRACKING OF HYDROCARBON OIL 
Carbon P. Dubbs 
Application filed May 29, 1930 
4 Claims 


1. A process which comprises subject- 
ing hydrocarbon oil in a cracking zone to 
cracking conditions of temperature and 
sufficient pressure to maintain a substantial 
portion thereof in liquid phase and separat- 
ing the same into vapors and unvaporized 
oil, passing said unvaporized oil, without 
substantial cooling thereof, to a hydrogen- 
ating zone, dephlegmating said vapors to 
condense insufficiently cracked fractions 
thereof and returning resultant reflux con- 
densate to the cracking zone, finally con- 
densing the dephlegmated vapors and sep- 
arating the distillate thus formed from the 
incondensible gases produced in the proc- 
ess, introducing at least a portion of said 
gases to said hydrogenating zone, introduc- 
ing another portion of said gases to said 
cracking zone to saturate unsaturated con- 
stituents of the light cracked product, sub- 
jecting the unvaporized oil in the hydro- 
genating zone to hydrogenating conditions 
of temperature and pressure adequate to 
form lower boiling hydrocarbons therefrom 
in the presence of the gases introduced 
thereto, the last named pressure being suf- 
ficient to maintain a substantial portion of 
the unvaporized oil in liquid phase in the 
hydrogenating zone and recovering the re- 
sultant hydrogenated products. 


2,011,030 
Patented Aug. 13, 1935 
FRACTIONAL DISTILLATION 
Donald J. Bergman 
Application filed Dec. 26, 1933 
7 Claims 


1. In a process for the fractional dis- 


tillation of materials of relatively wide 
boiling range wherein heated vapors are 
subjected in a primary fractionating zone 
to fractionation for the formation of con- 
densate of a relatively high-boiling nature 
and the resulting fractionated vapors sub- 
jected in a secondary fractionating zone 
to further fractionation for the formation 
of a relatively low-boiling condensate and 


the recovery of lower boiling fractionated 
vapors of the desired characteristics, the 
improvement which comprises subjecting 
said relatively low-boiling condensate 
formed in said secondary zone to reboiling 
by indirect contact and heat exchange with 
a regulated quantity of the higher-boiling 
condensate from said primary zone thereby 
cooling the latter, and returning such 
cooled condensate after said heat exchange, 
to said primary zone. 


2,011,064 
Patented Aug. 13, 1935 
MANUFACTURE OF RESIN 
William J. Mattox 
Application filed Oct. 20, 1934 
5 Claims 


1. A process for the manufacture of 
varnish resin, which comprises subjecting 
an alkylolamine to the action of an alumina 
catalyst at an elevated temperature above 
SUcwO, 


2,013,399 
Patented Sept. 3, 1935 
REFINEMENT OF CRACKED HYDRO- 
CARBON OIL 
Wayne L. Benedict and Charles Wirth, 3rd 
Application filed Oct. 5, 1931 
3 Claims 


3. In the refining of cracked hydrocar-— 
bon distillates, the step which comprises 
treating the distillate with sulphuric acid 
containing ferric chloride dissolved therein. 
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2,013,400 
Patented Sept. 3, 1935 
PROCESS FOR THE REFINING OF 
CRACKED HYDROCARBON 
DISTILLATES 
Wayne L. Benedict and Charles Wirth, 3rd 
Application filed Dec. 5, 1931 
3 Claims 


3. A process for the refining of cracked 
hydrocarbon distillates of motor fuel boil- 
ing range which comprises subjecting such 
distillates to the action of hydrochloric 
acid containing ferric sulphate dissolved 
therein. 


2,014,212 
Patented Sept. 10, 1935 
COKING HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed April 30, 1932 
4 Claims 


1. In a process for the continuous cok- 
ing of hydrocarbon oil wherein the oil is 
introduced into a coking zone and there 
directly contacted with hot combustion 
gases whereby said oil is reduced to coke, 
the improvement which comprises intro- 
ducing the oil into the coking zone in a 
plurality of streams of graduated and pro- 
gressively smaller cross-section, and pass- 
ing the combustion gases through the cok- 
ing zone in the direction of decreasing 
cross-section of said streams. 


2,014,235 
Patented Sept. 10, 1935 
TREATMENT OF MOTOR FUEL 
Charles D. Lowry, Jr. 
Application filed Feb. 5, 1934 
7 Claims 


1. A process for the treatment of hydro- 
carbon oil containing readily oxidizable 
unsaturates to prevent deterioration there- 
of in respect to gum and color formation, 
which comprises adding to the said hydro- 
carbon oil a small quantity of an unrefined 
corn oil. 


2,014,924 
Patented Sept. 17, 1935 
TREATMENT OF MOTOR FUEL 
Wayne L. Benedict 
Application filed Feb. 17, 1934 
11 Claims 


1. <A process for the treatment of motor 
fuel comprising cracked gasoline to prevent 
deterioration of the same, particularly in 
respect to color, which comprises adding to 
said motor fuel a relatively small amount 
of the reaction product formed by the ad- 
mixture of a fatty acid and an aliphatic 
amine, 


2,016,339 
Patented Oct. 8, 1935 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Dec. 3, 1934 
4 Claims 


1. A process for improving light petro- 
leum distillate containing motor fuel boil- 
ing hydrocarbons which comprises heating 
a portion of the distillate charging stock to 
distillation temperature by heat exchange 
with a heating medium, subsequently frac- 
tionating this portion of the distillate in 
contact with another portion of the charg- 
ing stock and separating the contacting 
portions into a light gasoline fraction and 
a heavier fraction containing gasoline hy- 
drocarbons, heating the heavier fraction to 
a temperature in excess of 850° F. to re- 
form the same by thermal conversion, util- 
izing the thus heated heavier fraction as 
said heating medium and then fractionating 
and condensing the vapors thereof. 


2,016,371 
Patented Oct. 8, 1935 
TREATMENT OF HYDROCARBON OILS 
Lyman C. Huff 
Application filed March 30, 1931 
2 Claims 


1. A hydrocarbon oil conversion process 
which comprises subjecting the oil to 
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cracking conditions of temperature and 
pressure in a cracking zone and separating 
the same into vapors and unvaporized oil, 
passing crude oil in indirect heat exchange 
relation with vapors from the separating 
step and heating the crude to the vaporiz- 
ing temperature of lighter fractions there- 
of, releasing such lighter fractions from 
the crude in a vaporizing zone and condens- 
ing and collecting the same, flash distilling 
the unvaporized oil by pressure reduction 


and combining resultant flashed vapors 
with the first-mentioned vapors, dephleg- 
mating the commingled vapors in direct 
contact with unvaporized portions of the 
crude in a fractionating zone independent 
of said vaporizing zone, supplying the re- 
sultant mixture of reflux condensate and 
unvaporized crude oil to the cracking zone, 
and finally condensing the dephlegmated 
vapors independently of the vapors of said 
lighter fractions of the crude. 


2,016,386 
Patented Oct. 8, 1935 
CONVERSION OF HYDROCARBON OILS 
Edwin F. Nelson 
Application filed April 24, 1933 
3 Claims 


1. In a hydrocarbon oil cracking proc- 
ess of the character wherein the oil is 
heated to cracking temperature under pres- 
sure while flowing in a restricted stream 
through a heating zone, thence discharged 
into the upper portion of an externally 
unheated, vertically elongated reaction 
zone maintained under cracking conditions 
of temperature and pressure and wherein 
conversion takes place by the heat imparted 
to the oil in the heating zone, and unvapor- 
ized oil withdrawn from the lower portion 
of the reaction zone at a rate adequate to 
preclude any appreciable accumulation of 
liquid in the reaction zone during the nor- 
mal operation of the process; the improve- 
ment which comprises passing the hot oil 


stream discharging from the heating zone 
into the upper portion of the reaction zone 
downwardly from the upper to the lower 
portion of the reaction zone through a tube 
open at both ends and of restricted cross 
sectional area relative to that of the reac- 
tion zone, separating vapors from unvapor- 


ized oil in the lower portion of the reaction 
zone and rapidly withdrawing the latter as 
aforesaid, passing separated vapors, to the 
exclusion of unvaporized oil, upwardly 
through the reaction zone around said tube 
whereby these vapors are subjected to the 
cracking conditions in the reaction zone for 
a longer time period than the unvaporized 
oil, and subsequently withdrawing the thus 
further reacted vapors from the reaction 
zone. 


2,016,781 
Patented Oct. 8, 1935 
CONVERSION OF HYDROCARBON OILS 
Jacob Benjamin Heid 
Application filed May 4, 1933 
11 Claims 


2. A hydrocarbon oil conversion proc- 
ess which comprises heating the charging 
oil to distillation temperature and separat- 
ing therefrom a relatively light fraction and 
a heavier fraction, heating the light frac- 
tion to cracking temperature in a heating 
zone and then discharging the same into 
an enlarged zone, introducing at least a 
portion of said heavier fraction of the 
charging oil into the enlarged zone, sepa- 
rating vapors from residue in the enlarged 
zone, removing separated vapors from the 
enlarged zone and subjecting the same to 
fractionation, passing resultant reflux con- 
densate through a second heating zone 
maintained at lower temperature than the 
first-named heating zone and subjecting 
the same therein to independently con- 
trolled cracking conditions of temperature 
and pressure, introducing the thus treated 
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reflux condensate into the enlarged zone 
without prior passage through the first 


named heating zone, and finally condens- 
ing the fractionated vapors. 


2,017,836 
Patented Oct. 22, 1935 
CONVERSION AND COKING OF HYDRO- 
CARBONS 
Charles H. Angell 
Application filed March 26, 1934 
6 Claims 


1. A combined coking, cracking and 
reforming process which comprises distill- 
ing the charging oil to coke in a coking 
zone, fractionating resultant vapors to form 
a reflux condensate heavier than gasoline 
and a lighter fraction containing a substan- 
tial quantity of gasoline boiling hydrocar- 
bons, heating the reflux condensate to 


~ 


cracking temperature under pressure while 
flowing in a restricted stream through a 
heating zone, passing the lighter fraction 
in a restricted stream through a second 
heating zone maintained at higher temper- 
ature than the first-named heating zone and 
heating the same therein sufficiently to en- 
hance the anti-knock value of its gasoline 
content, commingling the thus heated light- 
er fraction with the heated reflux conden- 
sate discharged from the first-named heat- 
ing zone, separating the commingled oils in 
a separating zone into vapors and residual 
oil, withdrawing such separated residual 
oil from the separating zone and introduc- 
ing the same to said coking zone and re- 
ducing it to coke therein in admixture with 
the charging oil, separately removing the 
last-named vapors from the separating zone 
and fractionating and condensing the same. 


2,018,065 
Patented Oct. 22, 1935 
CATALYSTS 
Vladimir Ipatieff 
Application filed Aug. 15, 1934 
5 Claims 


1. A catalyst for polymerizing unsatu- 
rated hydrocarbons comprising a mixture 
of a phosphoric acid and a solid adsorbent, 
calcined prior to the polymerizing process 
at between 180° C. and 300° C. without 
any substantial heating above 300° C. 


2,018,066 
Patented Oct. 22, 1935 
TREATMENT OF HYDROCARBON OILS 
Viadimir Ipatieff 
Application filed March 7, 1935 
3 Claims 


1. A process for the conversion of nor- 
mally gaseous olefins into liquid hydrocar- 
bons which comprises subjecting olefinic 
gas under polymerization conditions of tem- 
perature and pressure to the action of a 
solid phosphoric acid catalyst in the pres- 
ence of an added amount of steam such 
that the vapor pressure of the acid at the 
operating temperature and pressure condi- 
tions is balanced by the steam in the gas 
so that loss of water from the catalyst is 
substantially prevented. 


2,018,161 
Patented Oct. 22, 1935 
TREATMENT OF HYDROCARBON OILS 
Harold C. Weber 
Application filed Nov. 3, 1930 
2 Claims 


1. A process for treating liquid hydro- 
carbon oil in liquid phase which comprises 
immersing in the liquid oil a pair of elec- 
trodes at least one of which is made of a 
catalytic metal, passing a radio frequency 
current between said electrodes whereby 
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the catalytic metal is dispersed in finely 
divided form throughout the liquid, con- 
tacting hydrogen with the oil, simultane- 
ously subjecting the oil to cracking condi- 
tions of temperature and pressure and 
maintaining a body of hydrocarbon liquid 
being hydrogenated as a dispersing medium 
for the catalytic material. 


2,018,699 
Patented Oct. 29, 1935 
CONVERSION OF HYDROCARBON OILS 
Charles H. Angell 
Application filed April 17, 1931 
4 Claims 


1. In a process of hydrocarbon oil con- 
version wherein hydrocarbon oil is sub- 
jected to cracking conditions of tempera- 
ture and pressure in a primary heating 
zone, the heated hydrocarbon mass passed 
to a reaction zone, the vaporous and liquid 
products of reaction removed from said re- 
action zone and introduced into a separat- 
ing zone wherein vapors separate from non- 
vaporous material, the vapors subjected to 
fractionation in a fractionating zone to 
separate the sufficiently converted compo- 
nents as vapor from the insufficiently con- 
verted components as reflux condensate, the 
improvement which comprises, subjecting 
reflux condensate from said fractionating 
zone to conversion conditions of tempera- 
ture and pressure in a secondary heating 
zone, passing the heated hydrocarbons 
from said latter zone to a secondary reac- 
tion zone, and removing the vaporous and 
liquid products of reaction from said re- 
action zone and introducing the same in 
company with the products of reaction 
from the primary reaction zone to said sep- 
arating zone. 


2,018,708 
Patented Oct. 29, 1935 
TREATMENT OF HYDROCARBON OILS 
Carbon P. Dubbs 
Application filed June 1, 1931 
3 Claims 


1. A process of hydrocarbon oil con- 
version which comprises forcing a stream 
of hydrocarbon oil through a heating zone 
where it is raised to cracking temperature, 
discharging said heated stream into an en- 
larged reaction zone, causing the products 
of reaction to traverse substantially the en- 
tire length of the reaction zone, separately 
withdrawing vapors and unvaporized oil at 
places remote from the place of introduc- 
tion of the heated stream of oil from the 
heating zone, maintaining superatmos- 
pheric pressure in the heating and reaction 
zone, discharging the vapors and unvapor- 
ized oil from said reaction zone into the 
lower and upper portions respectively of 
a reduced pressure zone where vapors flow 
countercurrent to non-vaporous residue, re- 
moving the residue and isolating same from 
the system, subjecting the vapors to frac- 
tionation to condense the heavier fractions 
thereof as reflux condensate, returning 
regulated portions of said reflux conden- 
sate to the heating zone and merging same 
with the stream of charging stock being 
forced therethrough, removing the vapors 
remaining uncondensed after fractionation 
and condensing and collecting same as a 
distillate product of the process. 


2,020,630 
Patented Nov. 12, 1935 
PROTECTIVE LINING FOR VESSELS 
Henry Anderson 
Application filed Nov. 26, 1930 
6 Claims 


1. A protective lining for vessels, com- 
prising in combination an initial series of 
relatively flat corrosion resistant metal 
plates cooperatively arranged with respect 
to a second series of corrosion resistant 
metal plates, said second series of plates 
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being provided with overlapping offset 
means extending over the edge portions of 
said initial series of plates and adapted to 
solely retain the same in cooperative rela- 
tionship therewith, and a third series of 
corrosion resistant metal plates having off- 


set, overlapping means extending over fur- 
ther edge portions of said initial and second 
series of metal plates, the plates of said 
third series being directly secured to the 
inner walls of a vessel and retaining all of 
the plates in all of said series in relatively 
fixed operative position as a liner. 


2,020,649 
Patented Nov. 12, 1935 
TREATMENT OF HYDROCARBONS 
Viadimir Ipatieff 
Application filed July 3, 1933 
12 Claims 


11. A process for converting normally 
gaseous olefins into hydrocarbon liquids 
which comprises polymerizing the olefins 
in the presence of a solid mixture of phos- 
phoric acid and zinc oxide. 


2,020,653 
Patented Nov. 12, 1935 
CONVERSION OF HYDROCARBON OILS 
Boyd W. Morgan 
Application filed May 22, 1933 
1 Claim 


A hydrocarbon oil cracking process 
which comprises heating the oil to cracking 
temperature under pressure while flowing 
in a restricted stream through a heating 
zone, discharging the heated oil into the 


upper portion of an enlarged vertical re- ° 


action zone maintained under cracking con- 
ditions of temperature and pressure, pass- 
ing both vapors and unvaporized oil down- 
wardly from the upper to the lower por- 
tion of the reaction zone, removing the un- 
vaporized oil and a minor portion of the 
vapors as a mixture from the bottom of the 
reaction zone at a rate adequate to prevent 
any appreciable liquid accumulation in the 


reaction zone, separately removing the 
major portion of the vapors, unadmixed 
with unvaporized oil, from the lower por- 
tion of the reaction zone but at a point 
above the bottom thereof, introducing said 
mixture withdrawn from the bottom of the 
reaction zone into a separating zone main- 
tained under lower pressure than the reac- 
tion zone and separating the same therein 
into vapors and residue, introducing said 
major portion of the vapors into the sep- 
arating zone above the point of introduc- 
tion of said mixture thereto whereby to 
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prevent contact of these vapors with said 
unvaporized oil while combining them with 
the vapors separated in the separating 
zone, roughly fractionating the combined 
vapors in the upper portion of the separat- 
ing zone to remove high coke-forming com- 
ponents therefrom, then removing the com- 
bined vapors from the separating zone and 
further fractionating the same to condense 
insufficiently cracked fractions thereof, - 
subjecting resultant reflux condensate to 
further cracking treatment in the process, 
and finally condensing the fractionated 
vapors. 


2,021,739 
Patented Nov. 19, 1935 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed July 17, 1931 
2 Claims 


1. A process for refining hydrocarbon 
vapors which comprises treating the same 
with an aqueous solution containing free 
hypochlorous acid in the presence of a zinc 
halide in amount greater than that which 
will dissolve in the acid whereby to main- 
tain a solid phase of the zinc halide. 


2,021,740 
Patented Nov. 19, 1935 


TREATMENT OF HYDROCARBON OILS 


Gustav Egloff and Jacque C. Morrell 
Application filed July 17, 1931 
5 Claims 


1. In the vapor phase refining of hydro- 
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carbon distillates, the step which comprises 
contacting the hydrocarbon vapors with an 
aqueous solution containing free oxygen- 
ated halogen acid as the principal refining 
agent and in sufficient amount to effect 
substantial desulphurization of the vapors, 
said acid being selected from the group 
consisting of hypochlorous acid, chloric 
acid, bromic acid and iodic acid. 


2,021,761 
Patented Nov. 19, 1935 
CRACKING PROCESS 
Andrew McGregor Wood 
Application filed Oct. 5, 1931 
3 Claims 
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1. In the heating of hydrocarbon oils 
to cracking temperature while passing in a 
restricted stream through an elongated 
heating coil disposed in a furnace, the im- 
provement which comprises separating va- 
pors from the oil stream at spaced points 
in its path of travel through the heating 
coil, and injecting incondensible hydrocar- 
bon gas into the oil stream at points im- 
mediately following the points of vapor 
separation, the gas being injected in the 
direction of flow of the oil stream through 
the heating coil. 


2,022,803 
Patented Dec. 3, 1935 
PROCESS FOR CRACKING OIL 
Gustav Egloff 
Application filed Nov. 4, 1929 
2 Claims 


1. A process which comprises fraction- 
ating a vaporous mixture of hydrocarbons 
to obtain therefrom relatively heavier and 
lighter cuts of higher boiling point than 
gasoline, heating a portion of said heavier 
cut to cracking temperature while main- 
tained under sufficient pressure to retain 
a substantial portion thereof in the liquid 
phase, separately cracking said lighter cut 
in the vapor phase by heating the same to 
higher temperature than said heavier cut, 
diverting another portion of said heavier 


cut from the liquid phase heating step and 
introducing the same to said lighter cut 
subsequent to the heating of the latter to 
vapor phase cracking temperature, com- 


— 
, 
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mingling the cracked products of said heay- 
ier and lighter cuts and subjecting the com- 
mingled vapors to dephlegmation and con- 
densation. 


2,022,810 
Patented Dec. 3, 1935 
TREATMENT OF HYDROCARBON OILS 
Lev A. Mekler 
Application filed Nov. 22, 1930 
2 Claims 


REACTION 
CHAMBER. 


1. A hydrocarbon oil cracking process 
which comprises introducing vapors, 
formed as hereinafter set forth, to a frac- 
tionating zone and fractionating the same 
therein in contact with charging oil for the 
process thereby forming a mixture of 
charging oil and primary reflux, further 
fractionating the vapors out of contact 
with the charging oil to form a relatively 
light secondary reflux, passing said mixture 
through a heating zone and heating the 
same therein to cracking temperature un- 
der sufficient pressure to maintain a sub- 
stantial portion thereof in liquid phase, 
simultaneously vaporizing a substantial 
portion of said secondary reflux and heat- 
ing the resultant vapors independently of 
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and to a higher cracking temperature than 
said mixture, introducing the thus heated 
vapors and the heated mixture into an en- 
larged reaction zone maintained under 
cracking conditions of temperature and 
pressure, removing the vaporous and liquid 
conversion products as a mixture from the 
reaction zone and lowering the pressure 
thereon, separating the conversion prod- 
ucts into vapors and residue under the re- 
duced pressure, supplying vaporous con- 
version products to the fractionating zone 
as the first mentioned vapors, and finally 
condensing the fractionated vapors. 


2,023,196 
Patented Dec. 3, 1935 
HYDROMETER 
Oscar H. Fairchild 
Application filed Nov. 21, 1930 
2 Claims 


2. A device for measuring the density 
of liquid comprising in combination, a 
liquid chamber having curved walls, a 
liquid inlet disposed tangentially to the 
walls of said chamber to impart a rotary 
motion to the introduced liquid, a liquid 
outlet, and a rotatable hydrometer disposed 
in said chamber. 


2,023,205 
Patented Dec. 3, 1935 
TREATMENT OF HYDROCARBON OILS 
Neal S. Olsen 
Application filed Aug. 9, 1930 
3 Claims 


1. In the conversion of heavy oils into 
lower boiling products by hydrogenation, 
the improvement which comprises heating 
a mixture of the oil and a finely divided 
hydrogenating catalyst to cracking temper- 
ature under pressure, subjecting the heated 
mixture to a positive atomizing action with 
hydrogen, and subjecting said mixture and 


hydrogen while in atomized condition to be- 
tween 800° F. and 1050° F. under a pres- 
sure in excess of 1000 pounds per square 
inch. . 


2,024,681 
Patented Dec. 17, 1935 
TREATMENT OF HYDROCARBON OILS 
Richard F.. Davis 
Application filed Dec. 11, 1931 
5 Claims 


1. In the refining of hydrocarbon dis- 
tillates containing unsaturated hydrocar- 
bons and sulphur compounds, the step 
which comprises treating the distillate with 
sulphur dioxide in the presence of alumi- 
num chloride. 


2,025,500 
Patented Dec. 24, 1935 
PROCESS FOR TREATING HYDRO- 
CARBONS 
Carbon P. Dubbs 
Application filed Jan. 17, 1927 
5 Claims 
1. A hydrocarbon oil cracking process 
which comprises heating the oil to cracking 
temperature under pressure in a heating 
zone, discharging the heated oil into a va- 
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por separating zone maintained under su- 
peratmospheric pressure and separating the 
same therein into vapors and unvaporized 
oil, separately removing the vapors and un- 
vaporized oil from said separating zone, de- 
phlegmating the vapors in contact with 
charging oil for the process thereby form- 
ing a mixture of charging oil and reflux 
condensate, combining with said removed 
unvaporized oil a sufficient quantity of said 


4O 


mixture to substantially check the crack- 
ing reaction in the unvaporized oil to pre- 
vent carbon formation in the unvaporized 
oil, introducing the admixed oils to a flash- 
ing zone maintained under lower pressure 
than said separating zone and effecting sub- 
stantial vaporization of the admixed oils 
therein, dephlegmating the resultant vapor- 
ous mixture to condense heavier fractions 
thereof, and supplying condensed heavier 
fractions to said heating zone. 


2,025,501 
Patented Dec. 24, 1935 
PROCESS FOR CONVERTING HIGHER 
INTO LOWER BOILING OILS 
Carbon P. Dubbs 
Application filed Aug. 15, 1929 
4 Claims 


1. A hydrocarbon oil cracking process 
which comprises subjecting the oil to crack- 
ing conditions of temperature and pressure, 


separating the oil into vapors and residue, 
dephlegmating said vapors to separate in- 
sufficiently cracked fractions thereof as re- 
flux condensate, finally condensing the de- 
phlegmated vapors and separating the re- 
sultant distillate from the incondensable © 
gases, heating said gases by indirect heat 
exchange with the vapors prior to their de- 
phlegmation, introducing the same into 
heat exchanging relation with said reflux 
condensate to reboil the same, and com- 
bining with the reflux condensate such con- 
densate as may be formed by said heat ex- 
change between the gases and vapors. 

2. A hydrocarbon oil cracking process 
which comprises passing the oil in a re- 
stricted stream through a heating zone and 
heating the same to cracking temperature 
therein, thence discharging the heated oil 
into the upper portion of an enlarged verti- 
cal reaction zone maintained at cracking 
temperature, imposing upon the oil in the 
heating and reaction zones a sufficient su-- 
peratmospheriec pressure to retain a sub- 
stantial portion thereof in liquid phase and 
passing both vapors and unvaporized oil 
downwardly through the reacting zone, in- 
troducing to the reaction zone a sufficient 
quantity of relatively cool light oil vapor- 
izable in the reaction zone to prevent any 
substantial coke and sludge formation in the 
oil undergoing conversion in the reaction 
zone, the relatively cool oil being com- 
mingled with the heated oil before any ap- 
preciable quantity of coke and sludge has 
formed in the latter, withdrawing the un- 
vaporized oil and vapors as a mixture from 
the bottom of the reaction zone and flash 
distilling the same by pressure reduction 
to separate the vapors and form a substan- 
tially coke-free liquid residue, fractionating 
the vapors to condense fractions thereof 
heavier than gasoline and returning result- 
ant reflux condensate to the heating zone, 
separately condensing the gasoline vapors 
and utilizing a portion of the condensed 
gasoline as said relatively cool oil. 


2,025,532 
Patented Dec. 24, 1935 
TREATMENT OF HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed March 24, 1932 
4 Claims ; 


1. In a process for the conversion of 
hydrocarbon oil wherein the oil is subjected 
to conversion conditions of elevated tem- 
perature and superatmospheric pressure in 
a heating coil and reaction chamber and 
thereafter discharged into a reduced pres- 
sure chamber where vapors separate from 
non-vaporous residue, the vapors being sub- 
jected to fractionation followed by conden- 
sation and collection of resulting distillate 
and uncondensed products, the improve- 
ment which comprises subjecting the latter, 
following their separation from the distil- 
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late, to liquefaction to effect the removal 
of their high boiling components, subject- 
ing the recovered liquid to further conver- 


sion at a higher temperature than that 


employed in the first mentioned heating 
coil and introducing said heated liquid into 
the reduced pressure chamber. 


Re. 19,804 
Reissued Jan. 7, 1936 
TREATMENT OF MOTOR FUEL 
Wayne L. Benedict 
Application filed Nov. 21, 1935 
16 Claims 
6. Motor fuel comprising cracked gaso- 
line containing a relatively small amount 
of the reaction product formed by the ad- 
mixture of a wood tar inhibitor and an 
alkyl amine. 


Re. 19,818 
Reissued Jan. 7, 1936 
PROCESS FOR TREATING HYDRO- 
CARBONS 
Lester Kirschbraun 
Application filed Sept. 15, 1932 
19 Claims 


1. A continuous process for cracking 
hydrocarbon oil, consisting in raising the 
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oil to a cracking temperature while flow- 
ing in a restricted stream through a heating 
zone, in delivering the heated oil to an 
enlarged reaction zone, through which the 
oil is caused to flow downwardly and un- 
dergo substantial vaporization, in causing 
vapors released from the oil during the 
downward flow of the oil to rise in an an- 
nular stream through said reaction zone, 
while out of contact with the downflowing 
oil, in collecting condensate separated from 
the vapors rising in said annular stream 
and in removing the same from said reac- 
tion zone, without permitting the same to 
contact with unvaporized oil therein, and 
in returning such condensate to said heat- 
ing zone, in taking off uncondensed vapors 
from said reaction zone and in subjecting 
the same to condensation, and in collecting 
the resulting distillate. 


2,027,648 
Patented Jan. 14, 1936 
REFINING OF PETROLEUM OIL 
Jacque C. Morrell 
Application filed Oct. 31, 1929 
2 Claims 


1. Steps in the process of refining a 
lighter gravity liquid product produced 
from the cracking of petroleum oil, com- 
prising subjecting the oil first to the action 
of a mixture of nitric and acetic acids, and 
then to the action of concentrated sulphuric 
acid, to remove or convert objectionable 
compounds present in said lighter gravity 
liquid product. 


2,029,100 
Patented Jan. 28, 1936 
TREATMENT OF HYDROCARBON OILS 
Aristid V. Grosse 
Application filed Oct. 5, 1931 
5 Claims 


1. In the refining of sulphur-containing 
hydrocarbon oil, the step which comprises 
treating the oil with hydrogen in the pres- 
ence of a preformed thio compound selected 
from the group consisting of the relatively 
stable thio-molybdates and thio-tungstates 
under conditions such as to react the hydro- 
gen with sulphur compounds contained in 
the oil and in the absence of hydrogen sul- 
phide other than that evolved by said re- 
action and from the oil. 


2,029,105 
Patented Jan. 28, 1936 
VALVE 
William R. Kinnaird 
Application filed Dec. 23, 1933 
4 Claims 


1. A valve for controlling the flow of 
fluids which comprises, in combination, a 
main valve body having inlet and outlet 


ports, two cylindrical, rotatable members 
positioned within the main valve body and 
adjoining on a line along their outer cir- 
cumference, said rotatable members being 
provided with a port intercepting their line 
of juncture and connecting the inlet and 
outlet ports of the valve, means for simul- 
taneously rotating said cylindrical members 
in opposite directions whereby the effective 
opening through said port may be increased 
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and decreased, means for introducing a 
cooling fluid into the valve and passing the 
same between the rotatable members and 
the main valve body and means for intro- 
ducing cooling fluid into the port of said ro- 
tatable members while the port is effec- 
tively opened. 


2,029,115 
Patented Jan. 28, 1936 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Dec. 14, 1931 
4 Claims 
1. In the refining of light petroleum dis- 
tillates of the character of gasoline, the 
step which comprises treating the distillate 
in vapor phase with a solution containing 
sufficient sulphuric acid to effect substan- 
tial refining of the vapors and to which 
has been added a sulfonated hydrocarbon 
in amount sufficient to dilute the sulphuric 
acid substantially. 


2,029,256 
Patented Jan. 28, 1936 
TREATMENT OF HYDROCARBON OILS 
Roland B. Day 
Application filed Aug. 25, 1933 
2 Claims 


1. A process for refining hydrocarbon 
oils of approximately motor fuel boiling 


range which comprises treating the oil at 
a temperature between 200° F. and 600° F. 
with added aqueous hydrogen chloride in 
the presence of a natural zinc-bearing clay. 


2,029,291 
Patented Feb. 4, 1936 
METHOD AND APPARATUS FOR HEAT- 
ING FLUIDS 
Joseph G. Alther 
Application filed June 4, 1932 
12 Claims 
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1. In a process for heating fluid of the 
type wherein the fluid is passed through a 
plurality of banks of conduits of restricted 
cross section connected in series, each bank 
disposed within a separate heating zone, 
the improvement which comprises simul- 
taneously subjecting opposite sides of each 
fluid conduit to convection heat by contact 
with directed streams of hot products of 
combustion, whereby to independently con- 
trol the heat input over the entire surface 
of each conduit, and independently con- 
trolling the rate of heat input in each bank. 
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2,029,292 
Patented Feb. 4, 1936 
PROCESS OF HEATING FLUIDS AND 
APPARATUS THEREFOR 
Joseph G. Alther 
Application filed June 4, 1932 
18 Claims 


1. In a process for heating fluid of the 
character wherein the fluid is passed 
through a conduit of restricted cross sec- 
tion disposed within a heating zone, the 
improvement which comprises simultane- 
ously subjecting opposite sides of said fluid 
conduit to superimposed radiant and con- 
vection heat whereby to obtain a high av- 
erage rate of heating around the entire 
periphery of the conduit while indepen- 
-dently controlling the rate of heating at 
various points along the path of flow 
of the fluid through the conduit. 


2,029,293 
Patented Feb. 4, 1936 
HEATING OF FLUIDS 
Joseph G. Alther 
Application filed Aug. 10, 1933 
8 Claims 


| Renn 


3. A process for heating fluid hydro- 
carbons to conversion temperature com- 
prising passing the fluid hydrocarbons in 
a restricted stream through a heating coil 


embracing serially connected tubular ele- 
ments disposed substantially in a common 
vertical plane intermediate a pair of par- 
allel heat radiant walls substantially par- 
allel to said plane and forming on each side 
of the heating coil a combustion zone sub- 
stantially free of heat absorbing elements 
intermediate the walls and heating coil, 
projecting flames into said combustion 
zones on opposite sides of said coil and di- 
recting the flames angularly away from the 
coil and toward said walls so as to impart 
a high heat radiating capacity to a sub- 
stantial portion of each of said walls, and 
so controlling the generation and projection 
of flames into said combustion. zones as to 
substantially uniformly heat the opposite 
sides of any given portion of said heating 
coil. 


2,029,294 
Patented Feb. 4, 1936 
HEATING OF FLUIDS 
Joseph G. Alther 
Application filed July 25, 1934 
22 Claims 
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1. In a process for the heating of fluids 
wherein fluid is passed in series through 
two adjacent parallel rows of tubes within 
a furnace and wherein each tube is sub- 
jected to heating by direct radiation from 
opposite sides, the improvement which 
comprises independently controlling the 
rate of heating in each row and in different 
portions of each row of tubes whereby to 
obtain the desired heating curve. 


2,029,748 
Patented Feb. 4, 1936 
STORAGE OF GASOLINE 
Harold C. Weber 
Application filed March 14, 1932 

6 Claims 
1. The method of preventing deteriora- 
tion of gasoline containing gum and color 
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forming constituents during storage there- 
of over prolonged time periods, which com- 
prises generating nascent hydrogen  be- 
neath the surface of the gasoline in stor- 
age, permitting the hydrogen to freely con- 


tact with the gasoline, and maintaining an 
atmosphere of the hydrogen above the sur- 
face of the gasoline during the storage pe- 
riod to prevent access of oxidizing gases 
to the gasoline. 


2,029,752 
Patented Feb. 4, 1936 
TREATMENT OF PETROLEUM 
John B. Barnes 
Application filed Dec. 3, 1931 
5 Claims 


1. A process for treating crude petro- 
leum oil containing natural gasoline which 
comprises heating the crude oil sufficiently 
to vaporize the natural gasoline and sep- 
arating the resultant gasoline-containing 
vapor from fractions of the crude heavier 
than gasoline, passing said fractions in a 
restricted stream through a heating zone 
and heating the same therein to cracking 
temperature under pressure, discharging 
the thus heated fractions into an enlarged 
reaction zone maintained under cracking 
conditions of temperature and pressure, 
introducing said gasoline-containing vapor 
into said reaction zone and subjecting the 
same to the cracking conditions prevailing 
therein, separating the reaction products 
into vapors and residue, and dephiegmating 
and condensing the vapors. 


2,029,757 
Patented Feb. 4, 1936 
PROCESS OF IMPROVING HYDRO- 
CARBON LIQUIDS 
Roland B. Day 
Application filed Feb. 21, 1931 
1 Claim 
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A process for improving gasoline by re- 
moval of sulphur and gum and color-form- 
ing constituents which comprises treating 
gasoline vapors with ammonium chloride 
in the presence of zinc at a temperature 
sufficiently high to decompose the ammo- 
nium chloride. 


2,029,758 
Patented Feb. 4, 1936 
TREATMENT OF HYDROCARBON OILS 
Roland B. Day 
Application filed June 11, 1934 
3 Claims 


1. A process for refining cracked hydro- 
carbon distillates which comprises treat- 
ing the distillate with added aqueous hy- 
drogen chloride in the presence of brass 
under conditions such as to remove there- 
from gum-forming olefins which are readily 
reactive with sulphuric acid, and there- 
after desulphurizing the distillate by sul- 
phuric acid treatment. 
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2,029,777 
Patented Feb. 4, 1936 
VALVE 
William R. Kinnaird 
Application filed Dec. 23, 1933 
7 Claims 


5. A valve for controlling the flow of 
fluids comprising, in combination, a main 
valve body having inlet and outlet ports, a 


' stationary seating member within the main 


body having a port through which a main 
stream of fluid flowing through the valve 
may pass, a movable seating member in 
adjustable relationship to the stationary 
seating member, means for adjusting the 
position of the movable seating member 
relative to the stationary seating member 
whereby to control the flow of fluid through 
the valve, said valve body being provided 
with a fluid chamber located outside the 
path of flow of said main stream of fluid 
passing through the valve, within which 
chamber the movable seating member is 
mounted, means for conducting a fluid into 
said chamber, said movable seating member 
being provided with means comprising 
ports on its outer periphery for permitting 
the passage of fluid from said chamber be- 
tween the movable seating member and the 
walls of said chamber into the main stream 
of fluid passing through the valve. 


2,029,783 
Patented Feb. 4, 1936 
COKING OF HYDROCARBON OILS 
Lev A. Mekler 
Application filed Dec. 28, 1931 
5 Claims 
2. A process for coking heavy hydrocar- 
bon oils, which comprises discharging the 
oil onto the exterior surface of a cylinder 


rotating within a heating zone, generating 
a coking heat in the heating zone exterior- 
ly of said cylinder and transmitting the 
same directly to the oil discharged onto the 
cylinder, continuing the discharge of oil 
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onto the cylinder until a substantial quan- 
tity of the coke has formed thereon, and 
removing the coke from the exterior sur- 
face of the cylinder, by spraying a cooling 
medium onto a portion of the coke layer 
accumulated on the cylinder. 


2,029,785 
Patented Feb. 4, 1936 
TREATMENT OF HYDROCARBON OIL 
Jacque C. Morrell 
Application filed Feb. 18, 1932 
4 Claims 


1. A process for refining cracked hydro- 
carbon oil of motor fuel boiling range and 
containing mono- and di- and tri-olefins to 
remove color and gum forming components 
and to reduce the sulphur content thereof, 
which comprises subjecting the hydrocar- 
bon oil while entirely in vapor phase to 
the action of a mixture of sulphuric and 
phosphoric acids. 


2,030,070 
Patented Feb. 11, 1936 
MANUFACTURE OF ACETYLENE 
Jacque C. Morrell 
Application filed May 10, 1934 
15 Claims 


1. A process for the production of acety- 
lene and liquid hydrocarbons from hydro- 
carbon gases, which comprises subjecting 
said gases to an elevated temperature in 
the range of 800° to 1200° C. to produce 
high yields of olefin hydrocarbons, com- 
prising ethylene, separating from the re- 
sulting product olefins higher in molecular 
weight than ethylene by conversion thereof 
into liquid hydrocarbons and separating the 
resulting liquid product, and thereafter 
subjecting the residual gases containing 
ethylene to a temperature above 1100° C. 
to convert the same into substantial yields 
of acetylene. 
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2,032,892 
Patented March 3, 1936 
CRACKING HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed Jan. 31, 1930 
1 Claim 


A process for cracking hydrocarbon oil 
comprising passing the oil through an elon- 
gated heating coil wherein it is raised to 
cracking temperature, thence delivering 
the oil to a separating chamber, separating 
the oil into liquid and vapors in said cham- 
ber, separately removing the liquid and 
vapors from said chamber, passing the 
liquid to a flashing still maintained at a 
substantially lower pressure than the pres- 
sure maintained in said separating cham- 
ber, passing the vapors removed from said 
separating chamber through a second elon- 
gated heating coil wherein said vapors are 
subjected to vapor phase cracking condi- 
tions, separating the vapor phase cracked 
vapors issuing from said second heating 
coil into two portions, introducing one por- 
tion thereof into the bottom of said flash 
still to pass countercurrent to the liquid 
oil undergoing flash distillation therein, 
taking off vapors from the top of said flash 
still, and combining said vapors directly 
with the second portion of the vapors issu- 
ing from said second heating coil, passing 
the thus combined vapors to a fractionating 
column, condensing therein fractions heav- 
ier than the desired distillation product 
as reflux condensate, and returning said 
reflux condensate together with charging 
oil to said first heating coil. 


2,033,145 
Patented March 10, 1936 
TREATMENT OF MOTOR FUEL 
Jacque C. Morrell 
Application filed Feb. 27, 1933 
4 Claims 


1. A process for treating cracked gas- 
oline which comprises separating the gas- 
Oline into a light cut requiring no substan- 
tial refining and a heavier cut containing 


an objectionable amount of impurities, add- 
ing to the light cut an oxidation and poly- 
merization inhibitor in sufficient amount 
to substantially prevent deterioration of 
the total gasoline, subjecting said heavier 
cut, in the absence of the light cut, to a re- 
fining operation to remove impurities there- 
from, and, upon completion of the refining 
operation, blending the refined heavier cut 
with the light cut containing the inhibitor 
to produce a satisfactorily refined and in- 
hibited motor fuel product. 


2,034,197 
Patented March 17, 1936 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Dec. 19, 1931 
2 Claims 


1. A process for refining hydrocarbon 
vapors which comprises treating the vapors 
with a concentrated aqueous solution of 
an alkali metal hydroxide containing an 
alkali metal permanganate. 


2,034,526 
Patented March 17, 1936 
CONVERSION OF HYDROCARBON OIL 
Kdwin F. Nelson 
Application filed Oct. 23, 1933 
4 Claims 


3. A conversion process which comprises 
subjecting hydrocarbon oil to cracking con- 
ditions of temperature and pressure, frac- 
tionating the resultant vapors to condense 
fractions thereof heavier than gasoline, 
finally condensing the fractionated vapors 
and separating the resultant condensate 
from incondensible gases, stabilizing the 
final condensate to separate therefrom 
fractions too volatile as constituents of 
motor fuel, combining such volatile frac- 
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tions with a hydrocarbon oil of lower boil- 
ing point than the first-named oil, heat- 
ing the resultant mixture independently of 
and to higher cracking temperature than 
the first-named oil, combining products of 
this independent heating with conversion 
products of the first-named oil, and recov- 
ering the stabilized final condensate as a 
product of the process. 


2,035,860 
Patented March 31, 1936 
MANUFACTURE OF RESINS 
William B. Borst and Clarence G. Gerhold 
Application filed Oct. 20, 1934 
9 Claims 


8. A synthetic resin comprising the con- 
densation product of a normally solid wood 
tar pitch, comprising the distillation resi- 
due of wood tar, with formaldehyde. 


2,035,868 
Patented March 31, 1936 
TREATMENT OF TARS 
Richard F. Davis 
Application filed Jan. 29, 1934 
7 Claims 


. 1. A process for the treatment of tars 
containing tar acids to remove the said tar 
acids and prevent emulsification thereof, 
which comprises subjecting the said tars 
to the action of an aqueous solution of an 
alkali comprising sodium hydroxide of ap- 


-proximately 18 to 20% concentration, at 


elevated temperatures of from 140 to 160° 
F. and under superatmospheric pressures. 


2,035,889 
Patented March 31, 1936 
PURIFICATION OF GASES 
Viadimir Ipatieff 
Application filed Aug. 31, 1932 
4 Claims 


1. A process for purifying fuel gases 
containing gum-forming olefins and for 
converting the latter into more valuable 
products, which comprises contacting the 
fuel gas with an aromatic hydrocarbon and 
reacting the latter with the gum-forming 
olefin content of the gases, separating the 
resultant alkylation products from the gas, 
and recovering the thus purified gas and 
separated alkylation products. 


2,035,910 
Patented March 31, 1936 
METHOD OF TREATING HYDRO- 
CARBONS 
Jacque C. Morrell 
Application filed Nov. 29, 1933 
4 Claims 


1. A process for producing antiknock 
motor fuel which comprises mixing finely 
divided solid bituminous material with hy- 
drocarbon oil, passing the mixture in a re- 
stricted stream through a heating zone and 


then discharging the same into an en- 


. larged zone, heating the mixture to a gaso- 


line-producing cracking temperature under 
pressure in the heating zone and effecting 
substantial cracking thereof into gasoline, 
introducing to the mixture passing through 


the heating zone a gas containing free oxy- 
gen in sufficient quantity to form condens- 
able partial oxidation products, separating 
vapors from residue in the enlarged zone, 
and condensing the vapors evolved from 
the thus treated mixture. 


2,037,238 
Patented April 14, 1936 
HYDROCARBON OIL CONVERSION 
Lyman C. Huff 
Application filed April 27, 1927 
3 Claims 


1. In cracking heavier and higher boil- 
ing hydrocarbon oils for the production of 
lighter and lower boiling hydrocarbon oils, 
the improvement which comprises subject- 
ing the vapors from the cracking operation 
to a refluxing operation, introducing raw 
oil into direct contact with the vapors in 
the refluxing operation, taking off vapors in- 
cluding vapors of the desired lighter and 
lower boiling oils from the refluxing opera- 
tion, stripping any of the desired lighter 
and lower boiling oils from the reflux con- 
densate and admixed raw oil by vaporiza- 
tion therefrom after discharge of the mix- 
ture from the refluxing operation and be- 
fore return to the cracking operation un- 


245 


der a pressure approximately equal to that 
prevailing in the refluxing operation, tak- 
ing off vapors of lighter and lower boiling 
oils stripped from the reflux condensate, 
and returning reflux condensate together 
with admixed raw oil freed of such desired 
lighter and lower boiling oils to the crack- 
ing operation. 


2,037,781 
Patented April 21, 1936 
TREATMENT OF HYDROCARBON OILS 
Aristid V. Grosse 
Application filed March 14, 1933 
8 Claims 


1. A process for the treatment of hydro- 
carbon distillates to refine and to remove 
objectionable sulphur or the compounds 
thereof from the same, which comprises 
subjecting the said hydrocarbon distillates 
to the action of hydrogen in the presence 
of a catalyst comprising cobalt thiomolyb- 
date and sodium aluminate at a tempera- 
ture adequate to react the hydrogen with 
sulphur compounds contained in the dis- 
tillate. 

6. A catalyst comprising a mixture of 
cobalt thiomolybdate and sodium alumi- 
nate. ‘ 


2,037,789 
Patented April 21, 1936 
TREATMENT OF. HYDROCARBON OILS 
Viadimir Ipatieff 
Application filed April 30, 1932 
8 Claims 


1. In the desulphurization of hydrocar- 
bon oils by treatment with hydrogen, the 
improvement which comprises reacting the 
hydrogen with sulphur compounds con- 
tained in the oil in the presence of a metal 
oxide and an aluminate. 


2,037,790 
Patented April 21, 1936 
TREATMENT OF HYDROCARBON OILS 
Viadimir Ipatieff 
Application filed Jan. 16, 1933 
4 Claims 


1. In the desulphurization of hydrocar- 
bon oils by treatment with hydrogen, the 
improvement which comprises reacting the 
hydrogen with sulphur compounds con- 
tained in the oil in the presence of a metal 
oxide and an aluminate, the pressure of 
from 150 to 450 pounds per square inch. 


2,037,791 
Patented April 21, 1936 
TREATMENT OF HYDROCARBON OILS 
Viadimir Ipatieff 
Application filed June 30, 1933 
11 Claims 


1. A process for the treatment of 


cracked hydrocarbon oil of substantially 
motor fuel boiling range to reduce the 
sulphur content thereof and to remove ob- 
jectionable sulphur compounds which com- 
prises, subjecting the hydrocarbon oil to 
the action of hydrogen-containing gas in 
the presence of a catalyst comprising an 
aluminate and a thiomolybdate under tem- 
perature and pressure conditions adequate 
to react the hydrogen with sulphur com- 
pounds contained in the oil. 

9. A catalyst for desulphurizing hydro- 
carbon oils with hydrogen comprising a 
mixture of a metal oxide, a thiomolybdate, 
and an aluminate. 


2,037,792 
Patented April 21, 1936 
TREATMENT OF HYDROCARBON OILS 
Viadimir Ipatieff 
Application filed Dec. 4, 1933 
11 Claims 
1. A process for the treatment of hydro- 
carbon oil to refine the same and to reduce 
the sulphur content thereof, which com- 
prises subjecting said hydrocarbon oil to 
the action of hydrogen in the presence of 
a catalyst comprising a mixture of nickel- 
ous oxide, molybdenum oxide and sodium 
aluminate at a temperature adequate to 
react the hydrogen with sulphur com- 
pounds contained in the oil. 
10. A catalyst comprising a mixture of 
nickelous oxide, molybdenum oxide and 
sodium aluminate. 


2,037,873 
Patented April 21, 1936 
SELF-SEATING SLEEVE-TYPE VALVE 
Charles H. Angell 
Application filed June 12, 1931 
4 Claims 
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4. In combination, an angle valve cas- 
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ing, a stationary sleeve therein, a com- 
municating inlet and outlet port for said 
casing, a rotatably and _ reciprocatively 
movable closure member for said inlet 
slidably mounted within said sleeve, and 
sharpened shearing edges associated with 
one end of said closure member and the 
portion of said sleeve adjacently surround- 
ing said inlet for cleaning the bearing 
surfaces of said sleeve and closure mem- 
ber during movement of the latter. 


2,037,933 
Patented April 21, 1936 
TREATMENT OF HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed Nov. 22, 1930 
9 Claims 


1. A hydrocarbon oil conversion process 
which comprises subjecting the oil to 
cracking conditions of temperature and 
pressure in a primary cracking zone and 
separating the same into vapors and un- 
vaporized oil, dephlegmating the vapors to 
condense insufficiently cracked fractions 
thereof and returning resultant reflux con- 
densate to the primary cracking zone, pass- 
ing the unvaporized oil to a hydrogenating 
zone and subjecting the same therein to 
destructive hydrogenating conditions of 
temperature and pressure in intimate con- 
tact with a hydrogen-containing gas, re- 
moving the hydrogenated vapors from the 
hydrogenating zone and dephlegmating the 
same to condense heavier fractions thereof, 
passing such condensed heavier fractions 
to a secondary cracking zone maintained 
under higher pressure and lower tempera- 
ture than said primary cracking zone, and 
subjecting the same to cracking conditions 
of temperature and pressure therein, sep- 
arately removing vapors and residuum 
from said secondary cracking zone, and 
supplying such residuum to the hydro- 
genating zone for further subjection to 
hydrogenating conditions therein. 


“ pressure; 


2,039,379 
Patented May 5, 1936 
CONVERSION OF HYDROCARBON OILS 
Joseph G. Alther 
Application filed Oct. 3, 1932 
11 Claims 


Furnace /5 


7. In the conversion of hydrocarbon oils 
wherein the oil is heated to cracking tem- 
perature under pressure while flowing in 
a restricted stream through a heating zone 
and the heated oil discharged into an en- 
larged reaction chamber maintained under 
cracking conditions of temperature and 
the improvement which com- 
prises the following concomitant steps: 
introducing the heated oil to the chamber 
in a downward direction, filming cooling oil 
over the portion of the side walls of said 
chamber with which unvaporized conver- 
sion products normally contact, introducing 
additional cooling oil into the bottom of 
the chamber to flow in an upward direc- 
tion, maintaining a pool of cooling oil in 
the bottom of the chamber, and withdraw- 
ing admixed cooling oil and unvaporized 
conversion products from the chamber at 
a point intermediate the bottom thereof 
and the point of introduction of the heated 
oil thereto. 


2,039,440 
Patented May 5, 1936 
TREATMENT OF HYDROCARBON GASES 
Jacque C. Morrell 
Application filed Aug. 31, 1932 
9 Claims 


1. A process for the treatment of gase- 
ous hydrocarbons containing olefin hydro- 
carbons, which comprises subjecting the 
gaseous hydrocarbons in the presence of an 
added hydrogen halide and in the absence 
of any substantial quantity of normally 
condensable hydrocarbon vapors to the 
action of a metallic salt in aqueous solu- 
tion. 
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2,039,441 
Patented May 5, 1936 
TREATMENT OF HYDROCARBON GASES 
Jacque C. Morrell 
Application filed Jan. 19, 1933 
7 Claims ° 


7. A process for the treatment of 
olefinic gases to polymerize the gaseous 
olefin hydrocarbons and convert the same 
into liquid hydrocarbons, which comprises 
subjecting the said gases in the absence 
of any substantial quantity of normally 
condensible hydrocarbon vapors to the ac- 
tion of an aqueous solution of zinc chloride 
at a temperature and pressure such that 
the zine chloride is in aqueous solution dur- 
ing the polymerization of the olefins. 


2,039,459 
Patented May 5, 1936 
PROCESS FOR TREATING 
HYDROCARBONS 
Jean Delattre Seguy 
Application filed Dec. 14, 1932 
6 Claims 


1. A process for producing low boiling 
liquids from heavy hydrocarbon oil which 
comprises cracking the oil in a cracking 
zone, separating the cracked oil into vapors 
and residue, treating such residue with air 
and steam at temperatures adequate to 
form a gaseous mixture containing carbon 
monoxide and hydrogen, introducing said 
mixture to an independent zone maintained 
under synthesizing conditions of tempera- 
ture, pressure, and catalysis, synthesizing 
the carbon monoxide and hydrogen in said 
independent zone into condensible vapors 
under conditions controlled independently 
of the cracking zone, combining the vapors 
formed by the synthesis with those formed 
by the cracking, fractionating the com- 
mingled vapors to condense heavier frac- 
tions thereof and supplying resultant reflux 


condensate to the cracking zone, and finally 
condensing the fractionated vapors. 


2,039,797 
Patented May 5, 1936 
HYDROCARBON OIL CONVERSION 
Lyman C. Huff 
Application filed Jan. 14, 1933 
6 Claims 


1. A process for the simultaneous crack- 
ing of relatively light and heavy charging 
oils which comprises maintaining hydro- 
carbon oil under cracking conditions of 
temperature and pressure in a reaction 
zone, removing vapors and unvaporized oil 
as a mixture from said zone, lowering the 
pressure on said mixture and separating 
the same in a separating zone into vapors 
and residue, passing such separated vapors 
to a fractionating zone and fractionating 
the same therein in direct contact with the 
heavier charging oil thereby commingling 
the latter with the reflux condensate 
formed by the fractionation, separating the 
commingled charging oil and reflux dur- 
ing the fractionation into relatively light 
and heavy liquid fractions, passing such 
heavy liquid fraction through a heating 
zone maintained at cracking temperature 
and thence discharging the same into the 
reaction zone, at least a portion of said 
heavy liquid fraction supplied to said heat- 
ing zone being passed in indirect heat ex- 
change with the vapors being supplied from 
said separating zone to the fractionating 
zone and resultant condensate being intro- 
duced to the separating zone, combining 
said light liquid fraction with the lighter 
charging oil, passing the resultant mixture 
through a second heating zone maintained 
at higher cracking temperature than the 
first-mentioned heating zone and thence 
introducing the same to the reaction zone, 
and finally condensing the vapors uncon- 
densed in the fractionating zone. 
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2,039,798 
Patented May 5, 1936 
TREATMENT OF HYDROCARBON OILS 
Viadimir Ipatieff 
Application filed Feb. 11, 1933 
1 Claim 


In the alkylation of aromatic hydrocar- 
bons by reaction thereof with olefin gases 
in the presence of sulphuric acid as a 
catalyst and wherein there is produced a 
hydrocarbon liquid containing dissolved 
sulphuric acid esters, the method of remov- 
ing such dissolved esters which comprises 
treating said hydrocarbon liquid with phos- 
phoric acid. 


2,039,799 
Patented May 5, 1936 
TREATMENT OF HYDROCARBONS 
Viadimir Ipatieff 
Application filed Dec. 4, 1933 
4 Claims 


1. In the synthesis of liquid hydrocar- 
bons by polymerization of olefin gases in 
the presence of sulphuric acid as a poly- 
merizing agent and wherein there are 
formed sulphuric acid esters which are 
soluble in the synthesized liquid, the 
method of removing such dissolved sul- 
phuric acid esters from the synthesized 
hydrocarbon liquid which comprises treat- 
ing the latter with phosphoric acid. 

4, In the synthesis of liquid hydrocar- 
bons by polymerization of olefin gases in 
the presence of sulphuric acid as a poly- 
merizing agent and wherein there are 
formed sulphuric acid esters which are 
soluble in the synthesized liquid, the method 
which comprises converting such dissolved 


sulphurie acid esters into phosphoric acid 


esters by treating the synthesized hydro- 
carbon liquid with phosphoric acid, sep- 
arating the hydrocarbon liquid from the 
resultant phosphoric acid sludge containing 
the phosphoric acid esters, hydrolyzing the 
latter to form phosphoric acid and alcohol, 
and recycling the thus regenerated phos- 
phorie acid to the process for treatment of 
additional quantities of the synthesized 
hydrocarbon liquid. 


2,040,366 
Patented May 12, 1936 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff and Jacque C. Morrell 
Application filed Jan. 12, 1934 
2 Claims 


1. A process for refining hydrocarbon 
oil which comprises subjecting said hydro- 
carbon oil in vapor form to the action of 
sulphur trioxide and steam in the presence 
of zine sulfate. 


2,040,395 
Patented May 12, 1936 

TREATMENT OF HYDROCARBON OILS 

Jacque C. Morrell and Gustav Egloff 

Application filed Dec. 19, 1931 
4 Claims 

1. In the cracking of hydrocarbon oils 
by heat and pressure wherein cracked va- 
pors containing gasoline are separated 
from residuum, the method which com- 
prises adding a halogen and ammonia to 
the cracked gasoline vapors after their 
separation from the residuum, interacting 
the halogen, ammonia and a part of the 
vapors in a vapor zone of the cracking 
process where the vapors are at a tempera- 
ture of from 300 to 600°F. to form amino 
derivatives, and condensing and collecting 
the gasoline vapors containing the amino 
derivatives thus formed. 


2,040,396 
Patented May 12, 1936 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloft 
Application filed Dec. 26, 1931 
6 Claims 
1. In the cracking of hydrocarbon oils 
by heat and pressure wherein cracked va- 
pors containing gasoline are separated from 
residuum, the method which comprises in- 
troducing a halogenated hydrocarbon and 
ammonia to the cracked gasoline vapors 
after their separation from the residuum, 


‘reacting the halogenated hydrocarbon and 


ammonia in a vapor zone of the cracking 
process where the vapors are at a tem- 
perature of from 300 to 600°F. to form 
an amine, and condensing and collecting 
the gasoline vapors containing the amine 
thus formed. 


2.045.234 
Patented June 23, 1936 
TREATMENT OF HYDROCARBON OIL 
Jacque C. Morrell 
Application filed Sept. 17, 1931 
4 Claims 
2. In the art of refining petroleum dis- 
tillate, a step which comprises subjecting 
said distillate in heated vaporous condition 
to the action of a solution containing sul- 
phuric acid and a salt of chromic acid in 
amount adequate to effect substantial dilu- 
tion of the sulfuric acid. 


2,045,255 
Patented June 23, 1936 
MANUFACTURE OF UNSATURATED 
HYDROCARBONS 
Hans Tropsch 
Application filed Feb. 17, 1934 
7 Claims 
1. A process for the manufacture of 
ethylene which comprises subjecting a mix- 
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ture of hydrocarbon gases to a temperature 
between 1050 and 1150°C., for a period of 
time less than 1/10 of a second and under 
sub-atmospheric pressure, and separating 
and recovering ethylene from the thus 
treated gases. 


2,045,262 
Patented June 23, 1936 
REFINING OF HYDROCARBON OIL 
Salmen Comay 
Application filed Nov. 14, 1929 
5 Claims 
1. In the refining of cracked hydrocar- 
bon distillates of motor fuel boiling range 
and containing sulphur and substantial 
proportions of unsaturated and aromatic 
hydrocarbons chemically reactive to sul- 
phurie acid, the method which comprises 
heating such distillate with a metallic ni- 
trate, thereafter treating the distillate with 
caustie solution, and then treating the dis- 
tillate with sulphuric acid. 


2,046,897 
Patented July 7, 1936 
HEATING OF FLUIDS 
Jacob Benjamin Heid 
Application filed Sept. 22, 1934 
4 Claims 
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4. The furnace as defined in claim 3 
further characterized in that the convec- 
tion zone is positioned between the com- 
bustion zones and in that the horizontal 
row of tubes in the upper portion of the 
furnace includes tubes disposed above the 
convection zone. 


2,046,898 
Patented July 7, 1936 
PROCESS FOR CONVERTING 
PETROLEUM OIL 
William R. Howard 
Application filed March 4, 1927 
6 Claims 


1. A hydrocarbon oil cracking process 
which comprises subjecting the charging 
oil to cracking conditions of temperature 
and pressure and separating evolved vapors 
from unvaporized oil, subjecting said va- 
pors to primary dephlegmation to condense 
heavier fractions thereof as reflux con- 


densate, heating said. reflux condensate, 
independently of the charging oil to a crack- 
ing temperature in excess of that to which 
the charging oil is heated, combining the 
vapors evolved by such heating of the reflux 
condensate with the vapors uncondensed 
by said primary dephlegmation, and sub- 
jecting the resultant vapor mixture to sec- 
ondary dephlegmation thereby forming sec- 
ondary reflux condensate, and subjecting 
said secondary reflux condensate to tem--: 
perature and pressure conditions adequate 
to effect substantial cracking thereof and 
fractionating vaporous products of this 
cracking step in admixture with the vapors 
undergoing secondary dephlegmation. 


2,046,899 
Patented July 7, 1936 
PROCESS FOR CONVERTING 
PETROLEUM OIL . 
William R. Howard 
Application filed May 3, 1930 
9 Claims 


1. A cracking process which comprises 
subjecting the charging oil to cracking 
conditions of temperature and pressure and 
separating vapors therefrom, subjecting 
the vapors to primary and secondary de- 
phlegmation, thereby forming primary and 
secondary reflux condensates, cracking the 
primary reflux condensate under independ- 
ently controlled cracking conditions of tem- 
perature and pressure and separating the 
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same into vapors and unvaporized oil, com- 
bining such wunvaporized oil with the 
secondary reflux condensate and cracking 
the resultant mixture independently of the 


charging oil and primary reflux condensate, 
and fractionating resultant vapors in ad- 
mixture with the vapors undergoing sec- 
ondary dephlegmation. 


2,046,900 
Patented July 7, 1936 
MANUFACTURE OF ALKYL PHENOLS 
Vladimir Ipatieff 
Application filed Feb. 11, 1933 
8 Claims 
1. A process for the treatment of di- 
hydric phenols to produce alkyl derivatives 
thereof which comprises, subjecting the 
said di-hydric phenols to the action of an 
olefinic compound in the presence of an 
acid of phosphorus. 


2,046,907 
Patented July 7, 1936 
TREATMENT OF HYDROCARBON OILS 
Felix John Skowronski 
Application filed May 2, 1931 
4 Claims 
1. A process for the treatment of hydro- 
carbon oil which comprises subjecting said 
oil to the action of copper silicate in the 
presence of hydrochloric acid. 


2,047,761 
Patented July 14, 1936 
CONVERSION OF HYDROCARBON OIL 
Charles H. Angell 
Application filed May 31, 1932 
4 Claims 

1. A cracking process which comprises 
maintaining hydrocarbon oil under crack- 
ing conditions of temperature and pressure 
in an enlarged vertical reaction zone, sep- 
arately removing vapors and unvaporized 
oil from the upper and lower portions 
respectively of said zone, flash distilling 
the unvaporized oil by pressure reduction, 
combining the flashed vapors and the first- 
mentioned vapors, fractionating the com- 
mingled vapors and separating therefrom 
relatively heavy and light reflux conden- 
sates, containing insufficiently cracked 
fractions and flashed fractions, passing the 


heavier condensate through a heating zone 
and heating the same therein to cracking 
temperature under pressure, passing the 
lighter condensate through a second heat- 
ing zone and heating the same therein to 
higher cracking temperature than _ the 
heavier condensate, discharging the thus 
heated condensates into the lower portion 


of said reaction zone and here separating 
the same into vapors and unvaporized oil, 
promptly withdrawing the latter from the 
reaction zone to said flash distilling step, 
‘passing the separated vapors upwardly 
through the reaction zone whereby they 
are subjected to continued conversion, and 
finally condensing the fractionated vapors. 


2,047,779 
Patented July 14, 1936 
CONVERSION OF HYDROCARBON OILS 
Jacob Benjamin Heid 
Application filed March 29, 1934 
7 Claims 


1. A process for converting hydrocar- 
bons which comprises cyclically circulating 
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a closed ring of liquid hydrocarbon oil and 
a closed ring of hydrocarbon vapor, main- 
taining said rings separate from each other 
during part of their travel and while sep- 
arated heating the liquid ring to a distilla- 
tion temperature and the vapor ring to a 
cracking temperature, passing vapors 
evolved from the liquid ring into the vapor 
ring, removing vapors from the vapor ring 
and subjecting the same to fractionation to 
condense heavier fractions thereof, vapo- 
rizing resultant reflux condensate ex- 
ternally of said rings and introducing va- 
pors thus formed directly into the vapor 
ring, and finally condensing the fraction- 
ated vapors. 

4. A conversion apparatus comprising 
a furnace, a drum in the furnace, a heater 
above and a heater below the drum and 
positioned in the furnace, means for cycli- 
cally circulating vapors through the drum 
and upper heater, means for cyclically 
circulating liquid oil through the drum and 
lower heater, a heating coil in the furnace, 
and means for passing oil through said coil 
and then into the drum. 


2,047,780 
Patented July 14, 1936 
MANUFACTURE OF LUBRICATING OILS 
Victor Henny 
Application filed March 5, 1934 
4 Claims 


1. A process for the manufacture of lu- 
bricating oils having lower coefficients of 
friction and exhibiting more efficient lubri- 
cation, which comprises subjecting the 
liquid residue produced in a cracking proc- 
ess to the action of an oxidizing agent and 
refining the same to produce a lubricating 
oil, and blending therewith a lubricating 
oil obtained from an uncracked hydrocar- 
bon oil. 


2,048,986 
Patented July 28, 1936 
CONVERSION AND COKING OF 
HYDROCARBON OILS 
Charles H. Angell 
Application filed Aug. 29, 1932 
3 Claims 


1. A cracking process which comprises 
heating reflux condensate, formed as here- 
inafter set forth, to cracking temperature 
under pressure while flowing in a restricted 
stream through a heating zone, discharging 
the heated condensate into a vapor separat- 
ing zone and commingling the same with 
relatively cool charging oil for the process 
thereby vaporizing a substantial portion 
of the charging oil by the heat of the re- 
flux condensate, separating the commingled 
oils into vapors and unvaporized oil in the 
separating zone, removing the unvaporized 
oil from the separating zone and flash dis- 


tilling the same in a flashing zone by pres- 
sure reduction, separately removing vapors 
from the separating zone and heating the 
same directly and without prior condensa- 
tion thereof to vapor phase cracking tem- 
perature in a second heating zone, intro- 
ducing the thus heated vapors to the flash- 


ing zone to assist the distillation of the 
unvaporized oil therein, removing the com- 
mingled vapors from the flashing zone and 
fractionating the same to condense heavier 
fractions thereof, supplying such condensed 
fractions to the first-mentioned heating 
zone as said reflux condensate, and finaily 
condensing the fractionated vapors. 


2,049,000 
Patented July 28, 1936 
MANUFACTURE OF ASPHALT AND 
LUBRICATING OILS 
Roland B. Day 
Application filed Feb. 26, 1934 
3 Claims 


1. A process for the treatment of liquid 
residue from a hydrocarbon cracking proc- 
ess which comprises, subjecting said residue 
to prolonged digestion at temperatures 
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within the approximate range of 550°F. 
and 850°F., under non-hydrogenating con- 
ditions and without substantial cracking 
thereof, to effect polymerization reactions 
and to increase the asphalt and lubricating 
oil content thereof, subjecting the thus 
treated cracked residue to the action of a 
solvent, separating the undissolved mate- 
rial comprising asphalt from the super- 
natant liquid from which asphaltic com- 
ponents have been separated, and removing 
and recovering the solvent and the dis- 
solved oil by distillation of the solvent. 


2,049,013 
Patented July 28, 1936 
TREATMENT OF HYDROCARBON OILS 
Charles D. Lowry, Jr. 
Application filed Aug. 7, 1931 
3 Claims 


1. A process which comprises treating 
coal with a solvent at elevated temperature 
in an extracting zone maintained under 
substantial superatmospheric pressure to 
dissolve hydrocarbon material from the 
coal, removing the resultant solution of 
hydrocarbon extract from the extracting 
zone and introducing the same, prior to any 
substantial cooling thereof, into a dis- 
tilling zone maintained under a sufficiently 
lower pressure than the extracting zone to 
vaporize a substantial quantity of the sol- 
vent by latent heat distillation, condensing 
the vapors of the solvent evolved in the 
distilling zone and recycling the resultant 
condensate to the extracting zone for re-use 
as a solvent therein, and maintaining ele- 
vated temperature in the extracting zone 
by heating the recycled condensate prior 
to its introduction to the extracting zone. 


2,049,016 
Patented July 28, 1936 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Sept. 24, 1931 
9 Claims 


3. In the removal of sulphur and gum- 
forming unsaturated hydrocarbons from 
cracked petroleum distillates, the step 
which comprises treating the cracked petro- 
leum distillate in vapor form with aqueous 
sulphuric acid solution to which has been 
added an organic base capable of and in 
amount sufficient to substantially reduce 
the reactivity of the acid. 


2,049,473 
Patented Aug. 4, 1936 
HEATING OF FLUIDS 
Jean Delattre Seguy 
Application filed March 17, 1933 
8 Claims 


-3 
NSS 
A NG 
ESAS 
ELL LL 


J 
AEC SEI AEA DN PNET SOCAN SRO SOP ORT CA aN 


1. In a process for the heating of fluids 
wherein the fluid is passed through a con- 
duit, within a furnace, heated on opposite 
sides by radiation, the improvement which 
comprises continuously withdrawing a 
stream of combustion gases from the fur- 
nace and recirculating said stream through 
the furnace in a layer enveloping the fluid 
conduit for the purpose of modifying the 
effect of such radiation on both sides of the 
conduit. 


2,050,427 
Patented Aug. 11, 1936 
CONVERSION AND COKING OF 
HYDROCARBON OILS 
Alfred Fisher 
Application filed Sept. 1, 1933 
2 Claims 
1. A process which comprises coking a 
mixture of hydrocarbon oil and solid pyro- 
bituminous material in a coking zone, frac- 
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tionating the resultant vapors to form a 
relatively heavy fraction and a lighter frac- 
tion, cracking the lighter fraction in an 
independent cracking zone and separating 
cracked products thereof into vapors and 
residual oil in a zone apart from said cok- 
ing zone, supplying said heavy fraction and 
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said residual oil to the coking operation to 
constitute at least a part of said hydrocar- 
bon oil, fractionating the last-named vapors 
and returning resultant reflux condensate to 
the cracking zone, and finally condensing 
the fractionated vapors. 


2,050,467 
Patented Aug. 11, 1936 
TREATMENT OF HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed Aug. 22, 1930 
3 Claims 


1. A hydrocarbon oil cracking process 
which comprises passing the charging oil 
in a restricted stream through a heating 
zone and heating the same therein to crack- 
ing temperature under pressure, discharg- 
ing the heated oil into a vapor separating 


zone and separating the same therein into 
vapors and unvaporized oil, removing the 
vapors and subjecting the same to dephleg- 
mation thereby forming reflux condensate, 
separately removing the unvaporized oil 
and flash distilling the same in a flashing 
zone by pressure reduction, dephlegmating 
the resultant flashed vapors thereby form- 
ing flash reflux, subjecting said reflux con-. 
densate and said flash reflux independently 
of the charging oil and independently of 
each other to independently controlled 
cracking. conditions of temperature and 
pressure best suited for the cracking there- 
of, then introducing said reflux condensate 
and said flash reflux to said separating zone 
to be commingled therein with the heated 
charging oil and with each other, and 
finally condensing the dephlegmated va- 
pors. 


Re. 20,066 
Reissued Aug. 18, 1936 
HYDROCARBON OTL CONVERSION 
Joseph G. Alther 
Application filed April 11, 1935 
12 Claims 


12. A cracking process which comprises 
heating hydrocarbon oil to cracking tem- 
perature under pressure while flowing in 
a restricted stream through a heating zone, 
introducing the heated oil to a reaction 
zone maintained under cracking conditions 
of temperature and pressure and separating 
vapors from unvaporized oil therein, re- 
moving unvaporized oil from the reaction 
zone and flash distilling the same in a 
flashing zone by pressure reduction, sep- 
arately removing vapors from the reaction 
zone and dephlegmating the same to con- 
dense fractions thereof heavier than gaso- 
line, returning resultant reflux condensate 
to the heating zone, further fractionating 
the dephlegmated vapors and subjecting 
lighter reflux condensate thus formed to 
independently controlled cracking condi- 
tions of temperature and pressure while 
flowing in a restricted stream through a 
second heating zone, introducing heated 
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products formed in the second heating zone 
into the reaction zone and the flashing 
zone, and finally condensing the fraction- 
ated vapors. 


2,051,814 
Patented Aug. 25, 1936 
TREATMENT OF MOTOR FUEL 
Wayne L. Benedict 
Application filed Aug. 25, 1933 
6 Claims 
1. Motor fuel comprising gasoline con- 
taining color-forming olefins and a small 
amount of a phenolate capable of inhibiting 
or substantially reducing the transforma- 
tion of said olefins into colored bodies. 


2,051,859 
Patented Aug. 25, 1936 
POLYMERIZATION OF OLEFINS 
Viadimir Ipatieff and Vasili Komarewsky 
Application filed May 26, 1934 
4 Claims 
2. A process for the treatment of a 
gaseous hydrocarbon mixture containing 
ethylene to convert the ethylene into liquid 
hydrocarbons, which comprises subjecting 
said mixture to the action of a phosphoric 
acid under polymerizing conditions of tem- 
perature and pressure and in the presence 
of a sufficient quantity of an extraneous 
liquid mono olefin to permit polymerization 
of ethylene in the presence of phosphoric 
acid at a temperature of from 150°C. to 
220°C. and under a pressure between 5 and 
20 atmospheres. 


2,051,871 
Patented Aug. 25, 1936 
TREATMENT OF MOTOR FUEL 
Charles D. Lowry, Jr. 
Application filed April 30, 1934 
9 Claims 
1. A process for the treatment of 
cracked hydrocarbon oil of substantially 
motor fuel boiling range to retard deterio- 
ration of the same in respect to gum forma- 
tion and antiknock value, which comprises 
adding thereto a hydroxyphenylazoalpha- 
naphthol which imparts color to the hydro- 
carbon oil, characterized by loss in color 
of the hydrocarbon oil as deterioration 
progresses. 


2,051,872 
Patented Aug. 25, 1936 
TREATMENT OF MOTOR FUEL 
Charles D. Lowry, Jr. 
Application filed April 30, 1934 
7 Claims 
1. A process for the treatment of 
cracked hydrocarbon oil of substantially 
motor fuel boiling range to retard deterio- 
ration of the same in respect to gum for- 


mation and antiknock value, which com- 
prises adding thereto a phenylazocatechol 
which imparts color to the hydrocarbon 
oil, the process being further characterized 
by loss in color of the hydrocarbon oil as 
deterioration progresses. 


2,051,873 
Patented Aug. 25, 1936 
TREATMENT OF MOTOR FUEL 
Charles D. Lowry, Jr. 
Application filed April 30, 1934 
7 Claims : 


1. A process for the treatment of 
cracked hydrocarbon oil of substantially 
motor fuel boiling range to retard deterio- 
ration of the same in respect to gum forma- 
tion and anti-knock value, which comprises 
adding thereto a paranitrophenylazopyro- 
gallol, which imparts color to the hydro- 
carbon oil, the process being further 
characterized by loss in color of the hydro- 
carbon oil as deterioration progresses. 


2,051,880 
Patented Aug. 25, 1936 
APPARATUS FOR HEATING FLUIDS 
Lev A. Mekler 
Application filed Nov. 22, 1930 
5 Claims 


1. In combination, a furnace, a combus- 
tion chamber and a convection chamber 
within said furnace, a plurality of spacedly 
disposed heating tubes within said combus- 
tion chamber, metallic shields associated 
with and spacedly disposed from said tubes 
to afford a source of radiant heat for the 
lower portion of the same, a reradiating 
surface adjacent the upper portion of said 
tubes, spaces between said metallic shields 
through which combustion gases may pass 
to said reradiating surface, means associ- 
ated with said metallic shields to control 
the quantity of combustion gases passing 
to said reradiating surface, and means for 
passing combustion gases after passage 
through said shields and over said reradiat- 
ing surface to said convection chamber. 
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2,051,939 
Patented Aug. 25, 1936 
PROCESS OF IMPROVING GASOLINE 
Roland B. Day 
Application filed Feb. 27, 1931 
23 Claims 


21. A process for desulphurizing light 
petroleum distillates of the character of 
gasoline which comprises treating the same 
with added hydrochloric acid in the pres- 
ence of a compound selected from the 
group consisting of the chlorides and oxides 
of the metals whose sulphides are in- 
soluble in hydrochloric acid. 


Re. 20,109 
Reissued Sept. 15, 1936 
PROCESS FOR CRACKING 
HYDROCARBON OILS 
Gustav Egloff 
Application filed Feb. 8, 1934 
7 Claims 


1. A process for cracking hydrocarbons, 
consisting in heating the oil to a cracking 
temperature, discharging the heated oil 
into a primary reaction zone where vapori- 
zation takes place, maintaining a pressure 
above atmospheric on the heating and 
primary reaction zones, subjecting the 
heated oil to further reaction under re- 
duced pressure in a secondary reaction 
zone, in combining the vapors separated 
from the oil in said reaction zones and in 
then subjecting them to a dephlegmating 
action, subjecting the separated reflux con- 
densate to higher temperature and pres- 
sure conditions to produce further conver- 


sion into vapors, condensing said vapors 
and collecting separately the distillate ob- 
tained from the conversion of the reflux 
condensate. 


2,055,015 
Patented Sept. 22, 1936 
CONVERSION OF HYDROCARBON OIL 
Jacque C. Morrell 
Application filed April 23, 1932 
4 Claims 


3. A conversion process which com- 
prises heating hydrocarbon oil to cracking 
temperature under pressure in a primary 
heating zone, discharging the heated oil 
into an enlarged reaction zone maintained 
under cracking conditions of temperature 
and pressure, removing vapors and unva- 
porized oil from the reaction zone and dis- 
tilling the latter in a separating zone 
maintained under lower pressure than the 
reaction zone, fractionating the vapors and 
separating therefrom reflux condensate 
heavier than gasoline and a lighter fraction 
containing hydrocarbons boiling within the 
gasoline range, heating such reflux con- 
densate in a secondary heating zone to 
higher cracking temperature than the oil 
in said primary zone and then introducing 
at least a portion thereof to the reaction 
zone, heating a portion of said fraction in 
a third heating zone sufficiently to enhance 
the anti-knock value thereof and introduc- 
ing the same to the separating zone to 
assist the distillation of the unvaporized 
oil therein. 


2,055,027 
Patented Sept. 22, 1936 
TREATMENT OF HYDROCARBON OILS 
Roland B. Day 
Application filed Oct. 3, 1932 

3 Claims 
1. A process for refining hydrocarbon 
oil which comprises treating the oil with 
added aqueous hydrogen chloride in the 
presence of zinc chloride at a temperature 
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substantially above the normal initial boil- 
ing point of the oil while under sufficient 


superatmospheric pressure to maintain the 
oil substantially in liquid phase. 


2,055,028 
Patented Sept. 22, 1936 
CONVERSION OF HIGHER BOILING 
HYDROCARBONS TO 
LOWER BOILING HYDROCARBONS 
Victor Henny 
Application filed May 7, 1930 
4 Claims 
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1. A process for producing low boiling 
point oils from heavy petroleum oil and 
from the vaporous mixture produced in the 
carbonization of solid pyrobituminous 
materials which comprises dephlegmating 
said vaporous mixture in a fractionating 
zone to condense and separate heavier 
fractions therefrom, condensing the lighter 
vapors uncondensed by the dephlegmation, 
passing the condensed heavier fractions in 
admixture with said petroleum oil in a 
restricted stream through a heating zone 
and subjecting the mixture therein to 
cracking conditions of temperature and 
pressure, discharging the heated mixture 
into a vapor separating zone and separating 
the same therein into vapors and residuum, 
subjecting said vapors to reflux condensa- 
tion in a second fractionating zone inde- 
pendently of said vaporous mixture to con- 


dense fractions thereof heavier than the 
desired low boiling point oils, returning 
resultant reflux condensate to the heating 
zone for further cracking treatment there- 
in, finally condensing the vapors uncon- 
densed by said reflux condensation thereby 
forming pressure distillate, and introducing 
a portion of said pressure distillate into 
direct contact with said vaporous mixture 
undergoing dephlegmation in the first men- 
tioned fractionating zone. 


2,055,029 
Patented Sept. 22, 1936 
CONVERSION OF HIGHER BOILING 
HYDROCARBONS TO LOWER BOILING 
HYDROCARBONS 
Victor Henny 
Application filed May 7, 1930 
4 Claims 
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2. A process for producing anti-knock 
motor fuel from the vaporous mixture pro- 
duced in the destructive distillation of solid 
carbonaceous material, which comprises 
fractionating said mixture in a dephleg- 
mating zone and separating therefrom a tar 
oil heavier than gasoline, simultaneously 
fractionating cracked vapors, formed as 
hereinafter set forth, independently of said 
mixture in a second dephlegmating zone to 
condense and separate heavier fractions 
thereof, vaporizing resultant reflux con- 
densate and cracking the same in the vapor 
phase, commingling said tar oil with the 
hot vapor phase cracked products and sep- 
arating the resultant mixture into vapors 
and residue, supplying the former to the 
second dephlegmating zone as said cracked 
vapors, and finally condensing the frac- 
tionated vapors. 


2,055,085 
Patented Sept. 22, 1936 
TREATMENT OF HYDROCARBON OIL 
George W. Miller 
Application filed July 29, 1932 

6 Claims 
5. In a hydrocarbon oil cracking proc- 
ess of the character wherein the oil is 
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heated to cracking temperature under 
pressure while flowing in a _ restricted 
stream through a heating zone and thence 
discharged into an enlarged reaction zone 
maintained under cracking conditions of 
temperature and pressure wherein further 
conversion of the oil occurs, the method 
which comprises subjecting the gasoline 
vapors produced by the cracking to a poly- 
merization treatment thereby forming poly- 
mer condensate, separating the latter into 


a light fraction and a heavy fraction, intro- 
ducing at least a portion of said light frac- 
tion, without prior heating thereof to 
cracking temperature, into the reaction 
zone and commingling the same therein 
with the heated oil discharged from the 
heating zone, and withdrawing said heavy 
fraction from the system. 

6. A conversion process which comprises 
subjecting hydrocarbon oil in a cracking 
zone to cracking temperature under suffi- 
cient superatmospheric pressure to main- 
tain a substantial portion thereof in liquid 
phase, removing both vapors and unvapo- 
rized oil as a mixture from the cracking 
zone and discharging the same into a 
flashing zone maintained under lower pres- 
sure than the cracking zone, separating 
said mixture into vapors and residue in the 
flashing zone, fractionating the vapors to 
condense fractions thereof heavier than 
gasoline, subjecting the uncondensed gaso- 
line vapors to a polymerization treatment, 
thereby forming polymer condensate, sep- 
arating the latter into a light fraction and 
a heavy fraction, returning the light frac- 
tion to the cracking zone for cracking treat- 
ment therein and introducing said heavy 
fraction directly, and without prior crack- 
ing treatment thereof, to the flashing zone. 


2,055,875 
Patented Sept. 29, 1936 
TREATMENT OF HYDROCARBONS 
Jacque C. Morrell 
Application filed June 14, 1934 
3 Claims 
1. A process for the treatment of gase- 
ous olefinic hydrocarbons to produce liquid 
hydrocarbons therefrom suitable for high 
antiknock motor fuel or blending agent 


therefor which comprises, subjecting the 
said gaseous olefinic hydrocarbons at ele- 
vated temperature to the action of aqueous 
hydrogen chloride and a metal capable of 
reacting with hydrochloric acid and liber- 
ating hydrogen therefrom, and controlling 
the operating conditions to polymerize the 
gaseous olefins predominantly into gasoline 
boiling hydrocarbons. 


2,055,896 
Patented Sept. 29, 1936 
CONVERSION OF HYDROCARBON OILS 
Jacob Benjamin Heid 
Application filed April 30, 1934 
11 Claims 


11. In a hydrocarbon oil conversion 
process wherein charging oil for the proc- 
ess and reflux condensate are subjected to 
independently controlled cracking treat- 
ments, the improvement which comprises 
scrubbing incondensable gases produced 
in the process with the charging oil and 
with the reflux condensate in separate 
stages, and supplying high boiling com- 
ponents thus separated from the gases to 
said cracking treatments in admixture with 
the charging oil and reflux condensate. 


2,056,732 
Patented Oct. 6, 1936 
PROTECTIVE LINING FOR VESSELS 
Lev A. Mekler 
Application filed July 15, 1933 
4 Claims 


1. In a protective covering for the in- 
ternal walls of a vessel, comprising a 
plurality of pre-formed corrosion-resistant 
blocks, the improvement which comprises, 
in combination, spaced blocks secured to 
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the walls of said vessel, and adjacently 
associated blocks removably retained in 
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place by frictional engagement with the 
opposed edges of said secured blocks. 


2,056,775 
Patented Oct. 6, 1936 
ART OF HYDROCARBON OIL 
CONVERSION 
Carbon P. Dubbs 
Application filed March 7, 1927 
8 Claims 


1. A process for converting hydrocar- 
bons into lighter hydrocarbons comprising 
subjecting the heavy hydrocarbons to 
cracking conditions of temperature and 
pressure in a heating zone, separating the 
vaporous from the unvaporized liquid prod- 
ucts, passing the unvaporized liquid prod- 
ucts to a distillation zone, materially 
lowering the pressure on the unvaporized 
liquid products delivered to said distillation 
zone to effect distillation of the unvaporized 
liquid products in said distillation zone by 
the contained heat thereof, passing said 
vaporous products to a cooling zone where- 
in insufficiently cracked fractions are con- 
densed, also passing vapors released from 
the unvaporized liquid products in said 
contained heat distillation zone to said 
cooling zone, controlling the degree of cool- 
ing in said cooling zone and the degree of 


distillation in said contained heat distilla- 
tion zone by circulating heavy hydrocarbons 
being supplied to the process through said 
cooling zone and through said distillation 
zone, and subsequently supplying the heavy 
hydrocarbons so circulated to said heating 
zone. 


2,057,401 
Patented Oct. 13, 1936 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed Sept. 2, 1933 
9 Claims 


8. A hydrocarbon oil conversion process 
which comprises subjecting a relatively 
heavy hydrocarbon oil to conversion tem- 
perature under superatmospheric pressure 
in a heating coil and a first reaction cham- 
ber, separating the resulting vapors and 
unvaporized oil in the chamber and allow- 
ing the vapors more prolonged conversion 
time in the chamber than that afforded the 
unvaporized oil, simultaneously subjecting 
a lighter hydrocarbon oil to a higher con- 
version temperature at superatmospheric 
pressure in a separate heating coil and a 
second reaction chamber, separating the 
resulting vapors and unvaporized oil in 
said second chamber, commingling the last- 
named vapors with the vapors from the 
first reaction chamber whereby to further 
heat the latter, subjecting the commingled 
vapors to more prolonged conversion time 
in said second chamber than that afforded 
the unvaporized oil in this chamber, sub- 
sequently fractionating the commingled va- 
pors to condense insufficiently converted 
components thereof as reflux condensate, 
and finally condensing and collecting the 
fractionated vapors. 
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2,057,402 
Patented Oct. 13, 1936 
DESTRUCTIVE HYDROGENATION OF 
ORGANIC MATERIALS 
Hans Tropsch 
Application filed July 13, 1934 
4 Claims : 
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1. A process for the destructive hydro- 
genation of hydrocarbonaceous materials to 
increase the yield of low boiling products 
therefrom and to improve its characteristics 
by reducing the boiling range thereof and 
the carbon-to-hydrogen ratio which com- 
prises subjecting the said hydrocarbona- 
ceous materials while at elevated tempera- 
tures of from 400 to 650° C., and superat- 
mospheriec pressure up to approximately 
3000 pounds per square inch to the simul- 
taneous action of carbon monoxide and wa- 
ter in the presence of a mixture of calcium 
and magnesium oxides, the magnesium ox- 
ide being in sufficient amount to catalyze 
the hydrogenation reaction and the forma- 
tion of hydrogen from the carbon monoxide 
and water and the calcium oxide being in 
sufficient amount to absorb the carbon di- 
oxide formed by the reaction of the carbon 
monoxide and water. 


2,057,424 
Patented Oct. 13, 1936 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff and Jacque C. Morrell 
Application filed May 18, 1931. 
6 Claims 


3. A process for refining cracked distil- 
late which comprises treating vapors there- 
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of with added hydrochloric acid in the pres- 
ence of an aqueous solution of a water solu- 
ble mercury salt. 


2,057,432 
Patented Oct. 13, 1936 
TREATMENT OF HYDROCARBON OILS 
Vladimir Ipatieff and Aristid V. Grosse 
Application filed Oct. 26, 1932 
6 Claims 


5. .A process for alkylating hydrocar- 
bons which comprises reacting the hydro- 
carbon to be alkylated with an olefin in the 
presence of a heavy metal halide catalyst 
selected from the group of compounds hay- 
ing the formulas RMX,, R.MX, MX,. C,H,R, a, 
and MX,.C,H,Rs,»,, wherein M, X and R 
equal, respectively, a heavy metal, a halo- 
gen and an alkyl radical. 


2,057,433 
Patented Oct. 13, 1936 
TREATMENT OF HYDROCARBON OILS 
Vladimir Ipatieff 
Application filed May 23, 1934 
5 Claims 


1. A process for the conversion of nor- 
mally gaseous olefins into liquid hydrocar- 
bons which comprises subjecting olefinic 
gas at polymerizing temperature to the ac- 
tion of a solid catalyst comprising a cal- 
cined mixture of pyrophosphoric acid and a 
solid adsorbent. 


2,057,629 
Patented Oct. 13, 1936 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloft 
Application filed Jan. 26, 1931 
9 Claims 


1. A step in a process of refining the 
gasoline-containing product resulting from 
the cracking of hydrocarbon oil, which com- 
prises subjecting said product in liquid 
condition to treatment with added hydro- 
chloric acid and a solid reagent whose ma- 
jor portion consists of a simple metallic 
oxide or oxides while maintaining said oil 
at an elevated temperature. 
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2,057,630 
Patented Oct. 13, 1936 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed Jan. 29, 1931 
8 Claims 


2. A step in a process of purifying the 
overhead product of gasoline boiling range 
resulting from the cracking of hydrocarbon 
oil, which comprises subjecting said prod- 
uct while in vaporous condition to treat- 
ment at below cracking temperature with 
added aqueous hydrochlorie acid solution 
as the principal refining agent and an oxide 
of a heavy metal. 


2,057,631 
Patented Oct. 13, 1936 | 
CONVERSION OF HYDROCARBONS 
Jacque C. Morrell 
Application filed April 25, 1935 
6 Claims 
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2. A process for the simultaneous con- 
version of hydrocarbon charging oil and 
coking of solid pyrobituminous material, 
which comprises introducing the solid ma- 
terial to an enlarged coking zone and de- 
structively distilling the same therein, re- 
moving resultant vapors from the coking 
zone and partially condensing the same by 
contact with the charging oil, supplying 
liquid products of this contacting step di- 
rectly to the coking zone, fractionating the 
vapors uncondensed by the partial conden- 
sation, passing resultant reflux condensate 
through a heating coil and subjecting the 
same therein to cracking conditions of tem- 
perature and pressure discharging the 
heated reflux condensate into the coking 
zone and into contact with the solid mate- 
rial and liquid products introduced thereto, 
and finally condensing the fractionated va- 
pors. 


2,058,488 
Patented Oct. 27, 1936 
CONVERSION OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed March 12, 1931 
5 Claims 


1. In a process of hydrocarbon oil con- 
version wherein hydrocarbon oil is sub- 
jected to cracking conditions of tempera- 
ture and pressure in a primary heating zone 
and the heated hydrocarbon mass passed 
to a reaction zone, the vapors and non- 
vaporous material being removed from said 
reaction zone to a vaporizing zone wherein 
vapors are separated from non-vaporous 
material, said vapors being passed to a 
fractionating zone to condense _ insuffi- 
ciently converted fractions thereof as reflux 
condensate, the improvement which com- 
prises subjecting reflux condensate from 
said fractionating zone to reconversion con- 
ditions in a secondary heating zone, passing 
a portion of said reconverted mass to said 
reaction zone to commingle with the heated 
hydrocarbons from said primary heating 
zone, and passing the remaining portion of 
said reconverted mass to said vaporizing 
zone. 


2,058,881 
Patented Oct. 27, 1936 
TREATMENT OF INHIBITORS 
Vladimir Ipatieff 
Application filed March 30, 1933 
2 Claims 


1. A process for inhibiting gum forma- 
tion in cracked gasoline which comprises 
adding to the gasoline, as a permanent in- 
gredient thereof, a small amount of the 
reaction product of an olefin with a wood 
tar distillate boiling between 240° C. and 
280° C., said product having higher in- 
hibiting value than the unreacted wood tar 
distillate. 
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2,058,958 
Patented Oct. 27, 1936 
PROCESS OF DESULPHURIZING LIGHT 
HYDROCARBONS 
Roland B. Day 
Application filed April 29, 1931 


2 Claims 
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2. A process for refining hydrocarbon 
distillate which comprises passing vapors 
thereof with hydrogen chloride through a 
hydrocarbon liquid of higher boiling point 
than said distillate and carrying in suspen- 
sion an oxide of a metal whose sulphide is 
soluble in hydrochloric acid. 


2,059,290 
Patented Nov. 3, 1936 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed Oct. 26, 1933 
7 Claims 


1. In a process for the conversion of 
hydrocarbon oils wherein raw oil charging 
stock for the process is subjected to frac- 
tional distillation to separate it into desir- 


able low-boiling components, which are 
condensed, intermediate components and 
high-boiling components, the intermediate 
components subjected to pyrolytic conver- 
sion at elevated temperature and super- 
atmospheric pressure, the high-boiling com- 
ponents subjected to pyrolytic conversion 
under relatively less severe conditions of 
elevated temperature and superatmos- 
pheric pressure and the products resulting 
from said pyrolytic conversion of the high- 
boiling components subjected to vaporiza- 
tion and fractionation whereby they are 
separated into desirable low-boiling prod- 
ucts, which are condensed, insufficiently 
converted intermediate fractions and high- 
boiling fractions, the improvement which 
comprises subjecting said intermediate 
fractions to further conversion, together 
with the intermediate components of the 
charging stock, commingling said high- 
boiling fractions with the highly heated 
products resulting from said pyrolytic con- 
version of the intermediate fractions and 
intermediate components of the charging 
stock, subjecting the commingled materials 
to further vaporization at substantially re- 
duced pressure, subjecting the resulting 
vapors to fractionation whereby their in- 
sufficiently converted components are con- 
densed as reflux condensate, subjecting the 
reflux condensate to pyrolytic conversion 
under independently controlled conditions 
of elevated temperature and superatmos- 
pheric pressure, separating the resulting 
vaporous and liquid conversion products, 
subjecting the resulting vapors to fraction- 
ation for the formation of reflux conden- 
sate, which is subjected to further conver- 
sion together with the aforementioned 
reflux condensate, subjecting fractionated 
vapors of the desired end-boiling point to 
condensation and recovering the resulting 
products. 


2,059,291 
Patented Nov. 3, 1936 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed May 23, 1934 
2 Claims 


1. A hydrocarbon oil conversion process 
which comprises fractionating the charging 
oil and separating therefrom a relatively 
light cracking stock and a heavier crack- 
ing stock, subjecting said cracking stocks 
to separate independently controlled crack- 
ing treatments and then combining result- 
ant conversion products, fractionating the 
commingled vapors and separating there- 
from a relatively light reflux condensate 
and a heavier reflux condensate, cracking 
these condensates independently of each 
other and independently of said cracking 
stocks, subjecting the cracked vapors of 
said condensates to common fractionation 
and separating from these commingled vya- 


262 


pors a relatively light recycle stock and 
a heavier recycle stock, retreating said 
light and heavier recycle stocks together 


with said light and heavier cracking stocks 
respectively, and finally condensing the 
fractionated vapors. 


2,059,625 
Patented Nov. 3, 1936 
PROCESS FOR HYDROCARBON 
CONVERSION 
Carbon P. Dubbs 
Application filed Jan. 17, 1927 
11 Claims 


OIL 


1. A process for the destructive hydro- 
genation of hydrocarbon oil which com- 
prises passing the oil in admixture with a 
hydrogen-containing gas through a re- 
stricted heating coil and heating the same 
‘therein to a conversion temperature under 
a superatmospheric pressure sufficient to 
effect hydrogenation and liquid phase con- 
version at the temperature to which the oil 
is raised, discharging the hot oil and gas 
into an enlarged reaction zone maintained 


at conversion temperature and under suffi- 
cient pressure to effect hydrogenation and 
liquid phase conversion therein, the pres- 
sures employed being substantially in ex- 
cess of 1000 lbs. per square inch, separating 
the oil into vapors and non-vaporous con- 
stituents, and condensing said vapors. 


2,060,291 
Patented Nov. 10, 1936 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff 
Application filed June 28, 1930 
3 Claims 


TREATED 
\APORS 


1. In the refining of hydrocarbon oils 
~with aqueous solutions of zine chloride and 
like water soluble refining agents, the 
method which comprises mixing with the 
oil a dilute aqueous solution of the refining 
agent in which the agent is of insufficient 
concentration to effect any substantial re- 
fining of the oil, passing the resultant mix- 
ture in a restricted stream through a 
heating zone and heating the same therein 
to above the normal boiling point of water 
under sufficient superatmospheric pressure 
to prevent substantial vaporization of water 
from the solution, discharging the heated 
mixture into a treating zone and reducing 
the pressure thereon sufficiently to vaporize 
such an amount of water as will concen- 
trate the refining solution to the strength 
required for proper refining of the oil, and 
removing and recovering the purified oil 
from the treating zone. 


2,060,338 
Patented Nov. 10, 1936 
» HEATING OF FLUID 
Edwin F.. Nelson 
Application filed Oct. 23, 1933 
1 Claim 


In the heating of hydrocarbon oils to 
conversion temperatures in furnaces having 
a radiant heat section and a convection heat 
section receiving combustion gases from 
the radiant section, and the furnace fired 
adjacent the lower portion of the radiant 
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heat section; the method which comprises 
passing a stream of relatively heavy oil at 
high velocity through a fluid conduit ad- 
jacent the floor of said radiant section and 
subjecting the same therein to high rates 
of heating for a short period of time, and 
simultaneously passing a stream of lighter 


oil through a fluid conduit disposed par- 
tially in the convection section of the fur- 
nace and partially in the upper portion of 
said radiant section and subjecting the 
same therein to lower rates of heating for 
a more prolonged period of time. 


2,060,871 
Patented Nov. 17, 1936 
MANUFACTURE OF HYDROCARBONS 
Vladimir Ipatieff 
Application filed June 22, 1933 
8 Claims 
1. A process for converting normally 

gaseous olefins into hydrocarbon liquids 
which comprises polymerizing the olefins 
in the presence of a catalytic acid of phos- 
phorus and a metallic salt which promotes 
the catalytic activity of the acid and 
selected from the group consisting of the 
phosphates, chlorides, and sulphates of 
aluminum, zinc, cadmium, mercury, iron, 
nickel, cobalt, copper, and magnesium. 


2,061,820 
Patented Nov. 24, 1936 
PROCESS FOR CRACKING OIL 
Joseph G. Alther 
Application filed Nov. 4, 1929 

5 Claims 
2. A process for treating high boiling 
point hydrocarbons to produce products of 
gasoline-like character comprising main- 
taining a low pressure zone, introducing to 
said low pressure zone charging oil for the 
process, hot residual products from liquid- 
vapor-phase cracking and hot residual 
products from vapor-phase cracking, par- 
tially distilling the charging oil in said zone 
and isolating the unvaporized portion 


thereof from the process, subjecting vapors 
evolved in said low pressure zone to frac- 
tionation to obtain a fraction amenable to 
liquid-vapor-phase cracking, subjecting the 
fraction thus obtained to liquid-vapor-phase 
cracking, subjecting vapors produced in the 
liquid-vapor-phase treatment to fractiona- 


. —— 


fr 


tion to obtain a fraction amenable to vapor 
phase cracking, subjecting the last men- 
tioned fraction to vapor phase cracking and 
returning the residual products from both 
said liquid-vapor-phase cracking treatment 
and said vapor-phase cracking treatment 
to said low pressure zone. 


2,061,833 
Patented Nov. 24, 1936 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff and Alfred Fisher 
Application filed Feb. 1, 1932 
1 Claim 


A cracking and coking process which 
comprises heating hydrocarbon oil to crack- 
ing temperature under super-atmospheric 
pressure while flowing in a_ restricted 
stream through a heating zone, subse- 
quently reducing the pressure on such 
heated oil and introducing the same to an 
enlarged coking zone, separating vapors 
from unvaporized oil and distilling the 
latter to coke in the coking zone, fraction- 
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ating the vapors to condense fractions 
thereof heavier than gasoline, separately 
condensing gasoline vapors uncondensed 
by said fractionation, combining a substan- 
tial portion of the separately condensed 
gasoline with reflux condensate formed by 
the fractionation and heating the resultant 
mixture in a second heating zone to higher 
conversion temperature than the oil in the 
first-mentioned heating zone, and subse- 
quently introducing the thus heated mix- 
ture into the coking zone to assist the 
reduction of the unvaporized oil to coke 
therein. 


2,061,845 
Patented Nov. 24, 1936 


TREATMENT OF HYDROCARBON OIL 


Jacque C. Morrell 
Application filed Aug. 18, 1934 
5 Claims 


1. A process for refining sulphurous 
hydrocarbon oils which comprises treating 
the oil with hydrogen and reacting a por- 
tion of the latter with a part of the sulphur 
content of the oil thereby forming hydrogen 
sulphide in admixture with the unused 
hydrogen, separating the hydrogen sul- 
phide from the unused hydrogen and iso- 
lating the same from the process, and then 
further treating the oil with the unused 
hydrogen to effect further desulphurization 
of the oil. 


2,062,312 
Patented Dec. 1, 1936 
MANUFACTURE OF ALKYL 
PHOSPHATES 
Viadimir Ipatieff 
Application filed April 30, 1932 
2 Claims 
1. A process for producing phosphoric 
acid esters which comprises reacting phos- 


phoriec acid with a gaseous olefinic hydro- 
carbon in the presence of sulphurie acid as 
a catalyst and under superatmospheric 
pressure. 


2,063,072 
Patented Dec. 8, 1936 
PROCESS AND APPARATUS FOR 
TREATING HYDROCARBON OILS 
Joseph G. Alther 
Application filed Oct. 31, 1930 
5 Claims 


1. An apparatus for use in oil distilla- 
tion comprising a cracking system, a frac- 
tionating column forming an element in 
said system, a shell surrounding said col- 
umn and adapted to receive cold oil therein 
in heat exchange relationship with the va- 
pors in the column, an oil inlet passage in 
the shell, a vapor outlet passage and a 
liquid outlet passage in the shell adapted 
to permit removal of the heated hydrocar- 
bon products, a second fractionating col- 
umn connected with the vapor outlet pas- 
sage, said column having a connection with 
the first named fractionating column to 
permit the passage of reflux condensate 
from the second to the first named frac- 
tionating column, and final condensing 
means communicating with said columns. 


2,063,082 
Patented Dec. 8, 1936 
TREATMENT OF HYDROCARBON OIL 
Roland B. Day 
Application filed May 25, 1932 
5 Claims 


1. A process for refining hydrocarbon 
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oil to remove color and reduce the gum and 
sulphur content thereof, which comprises 
subjecting the same at elevated tempera- 
tures substantially above its normal initial 
boiling point to the action of hydrochloric 
acid in the presence of a chloride of a metal 
electropositive to hydrogen and a chloride 
of a metal electronegative to hydrogen 
under sufficient pressure to preclude sub- 
stantial normal vaporization and maintain 
a substantial portion of the oil in liquid 
phase during the treatment. 


2,063,112 
Patented Dec. 8, 1936 
CONVERSION OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed July 24, 1931 
3 Claims 


1. In a process of hydrocarbon oil con- 
version wherein oil is subjected to cracking 
temperatures and pressures in a primary 
heating zone, thereafter introduced into a 
reaction zone for further conversion, the 
products of reaction discharged from the 
reaction zone into a vaporizing zone main- 
tained under a substantially reduced pres- 
sure and wherein liquids and vapors sep- 
arate, the latter thereupon subjected to 
fractionation and the heavier insufficiently 
converted components of said vapors sub- 
jected to recracking in a secondary heating 
zone of the system, the improvement which 
comprises passing highly heated oil from 
said secondary heating zone directly into 
said vaporizing zone and returning residual 
liquid products from. said latter zone di- 
rectly and without prior cracking to said 
reaction zone for further conversion. 


2,063,113 
Patented Dec. 8, 1936 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Aug. 22, 1934 
4 Claims 
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4. A process for refining hydrocarbon 
oil containing gasoline which comprises de- 
sulphurizing the oil by treatment thereof 
in vapor phase with hydrogen under con- 
ditions such as to convert sulphur com- 
pounds contained therein into hydrogen 
sulphide, fractionating the resulting va- 
porous product to separate the gasoline 
from the hydrogen sulphide, hydrogen, 
hydrocarbon gases and hydrocarbons 
heavier than gasoline, then eliminating 
gum and color forming substances from 
the separated gasoline by treatment with 
polymerizing material selected from the 
group consisting of hydrochloric acid in 
contact with metal and heavy metal salts 
having polymerizing properties, and recoy- 
ering the thus refined gasoline as the prod- 
uct of the process. 


2,063,114 
Patented Dec. 8, 1936 
CONVERSION OF HYDROCARBON OILS 
Jacque C. Morrell 

Application filed May 29, 1935 

6 Claims 
6. A process for the pyrolytic conversion 
of hydrocarbon oils which comprises sub- 
jecting charging stock for the process, com- 
prising a hydrocarbon oil of relatively wide 
boiling range, to fractional distillation to 
separate it into selected relatively low- 
boiling fractions and high-boiling frac- 
tions, subjecting said selected low-boiling 
fractions of the charging stock to pyro- 
lytic conversion in a heating coil, cool- 
ing the resulting heated products suffi- 
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ciently to prevent their excessive further 
conversion and to remove therefrom unde- 
sirable high-boiling components, subjecting 
the remaining partially cooled vaporous 
products to fractionation, whereby their 
components boiling above the range of the 
desired final light distillate product of the 
process are condensed as reflux condensate 
and separated into selected relatively low- 
boiling and high-boiling fractions, subject- 
ing fractionated vapors of the desired end- 
boiling point to condensation, recovering 
the resulting distillate, subjecting the low- 
boiling fractions of said reflux condensate 
to conversion conditions of cracking tem- 
perature and superatmospheric pressure in 


a separate cracking zone, introducing the 
high-boiling fractions of the charging stock 
and the high-boiling fractions of said reflux 
condensate into said separate cracking 
zone, withdrawing the resulting products 
from the separate cracking zone and intro- 
ducing the same into enlarged coking 
chamber, reducing their high-boiling com- 
ponents to coke therein, withdrawing vapo- 
rous products from the coking chamber, 
separating therefrom undesirable high- 
boiling materials and subjecting the re- 
maining vaporous products to further con- 
version in the first mentioned heating coil 
together with said low boiling fractions of 
the charging stock. 


2,063,133 
Patented Dec. 8, 1936 
TREATMENT OF HYDROCARBON GASES 
Hans Tropsch 
Application filed July 30, 1934 

5 Claims 
1. A process for producing liquid from 
normally gaseous paraffinic and olefinic 
hydrocarbons which comprises, subjecting 


the hydrocarbon gases to cracking tempera- 
ture in the presence of a relatively small 
amount of chlorine not substantially in 
excess of 1% of the gas and under a pres- 
sure of from 400 to 1000 pounds per square 
inch. 


2,063,491 
Patented Dec. 8, 1936 
TREATMENT OF HYDROCARBON OILS 
Roland B. Day 
Application filed June 15, 1931 
5 Claims 


2. A process for refining hydrocarbon 
ow which comprises treating the oil with 
added aqueous hydrogen chloride in the 
presence of solid zine chloride. 


2,063,494 
Patented Dec. 8, 1936 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff and Jacque C. Morrell 
Application filed June 19, 1931 
7 Claims 
5. <A process for refining cracked hydro- 
carbon vapors which comprises treating the 
vapors simultaneously with added hydro- 
chloric acid and a water solution of a 
mercury salt in the presence of a contact 
mass containing a metallic salt in solid 
form. 


2,063,505 
Patented Dec. 8, 1936 
PROCESS FOR HYDROCARBON OIL 
CONVERSION 
Lyman C. Huff 
Application filed Jan. 30, 1928 
9 Claims 


1. In the vapor phase cracking of hy- 


drocarbon oils, the method which comprises 


passing hydrocarbon vapors successively 
through a series of vapor phase cracking 
zones wherein they are heated to suc- 
cessively higher cracking temperatures, 
introducing a cooling oil into direct contact 
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with the hot vapors promptly upon issuance 
from each of said zones to precipitate from 
the vapors heavier coke-forming constitu- 
ents thereof, 


dephlegmating the cracked 


vapors to condense heavier fractions there- 
of as reflux condensate, and utilizing reflux 
condensate thus formed as the aforesaid 
cooling oil. 


2,063,516 
Patented Dec. 8, 1936 
PROCESS FOR STABILIZING GASOLINE 
AND THE LIKE 
Jacque C. Morrell 
Application filed Nov. 11, 1929 
10 Claims 
1. The process of stabilizing gasoline 
which comprises the addition thereto in 
amount up to about 2% of a compound 
containing the phthalic acid radical and 
selected from the group consisting of the 
phthalides, phthalic acid and _ phthalic 
anhydride. 


2,063,517 
Patented Dec. 8, 1936 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed June 19, 1931 
5 Claims 
3. A process for refining cracked hydro- 
carbon distillates which comprises treating 
the distillate at a temperature between 
275°F. and 600°F. with added aqueous 
hydrogen chloride in the presence of copper 
salt in aqueous solution and in solid form. 


2,063,518 
Patented Dec. 8, 1936 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egloff 
Application filed June 19, 1931 
4 Claims 
1. A process for refining hydrocarbon 
vapors which comprises treating the same 
with added aqueous hydrogen chloride in 
the presence of a relatively stable water 
soluble zine salt in aqueous solution and a 
relatively stable zine salt in amount above 
that which will dissolve in the aqueous 


hydrogen chloride and the aqueous solu- 
tion whereby to maintain a solid phase of 
the last named salt. 


2,063,933 
Patented Dec. 15, 1936 
CONVERSION OF HYDROCARBON OILS 
Vladimir Ipatieff 
Application filed Dec. 28, 1933 
1 Claim ; ; 


Fractionatro: 


al 


In the cracking of hydrocarbon oils 
wherein there is produced a fractionated va- 
porous mixture of gasoline and olefinic gases, 
the method of increasing the gasoline yield 
of the cracking process and the quality of 
the cracked gasoline which comprises sub- 
jecting said mixture to the action of a solid 
calcined mixture of siliceous material and 
phosphoric acid under temperature and 
pressure conditions such as to polymerize 
olefinic gases contained therein into high 
antiknock hydrocarbons boiling within the 
gasoline range and to remove gum-forming 
compounds from the gasoline, and recover- 
ing the thus polymerized gasoline hydro- 
carbons of high antiknock value in admix- 
ture with the cracked refined gasoline. 


2,064,816 
Patented Dec. 22, 1936 
TREATMENT OF HYDROCARBON OILS 
Otto Behimer 
Application filed Oct. 22, 1932 
2 Claims 


1. A process for producing motor fuel 
which comprises fractionating crude oil 
containing natural gasoline and separating 
the same into a vaporous fraction contain- 
ing the natural gasoline and naphtha, an 
intermediate liquid fraction, and bottoms; 
independently subjecting the vaporous 
fraction, the liquid fraction and the bot- 
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toms to conversion conditions of tempera- 
ture and pressure and subsequently com- 
mingling the same, separating the com- 


mingled hydrocarbons into vapors and 
residue, fractionating the vapors’ inde- 


——g 


he 


IO 


pendently of the charging oil and separat- 
ing therefrom a light reflux and a heavy 
reflux, retreating the light and heavy 
refluxes in admixture with said liquid 
fraction and bottoms respectively and 
finally condensing the fractionated vapors. 


2,064,834 
Patented Dec. 22, 1936 
CONVERSION OF HYDROCARBON OILS 
Lyman C. Huff 
Application filed Jan. 2, 1931 
4 Claims 


1. A conversion process which comprises 
subjecting hydrocarbon oil to cracking con- 
ditions of temperature and pressure in a 
primary zone, simultaneously cracking a 
lighter oil at higher temperature in a sec- 
ondary cracking zone, subjecting the vapors 


evolved in said zones to independent pri- 
mary fractionation in separate fractionat- 
ing zones and supplying reflux condensate 
thus formed in said separate fractionating 
zones to said primary zone, then combining 
the separately fractionated vapors and 
subjecting the same to common secondary 
fractionation, supplying resultant sec- 
ondary reflux condensate to said secondary 
cracking zone, and finally condensing the 
vapors uncondensed by said common sec- 
ondary fractionation. 


2,064,842 
Patented Dec. 22, 1936 
TREATMENT OF HYDROCARBON OIL 
Charles D. Lowry, Jr., and 
Felix J. Skowronski 
Application filed Feb. 29, 1932 
13 Claims 
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10. A process for producing anti-knock 
motor fuel which comprises cracking a 
paraffinic oil formed as hereinafter set 
forth, separating the resultant cracked 
gasoline into a low boiling fraction and 
a high boiling fraction, treating the latter 
with liquid-SO, or like solvent, separating 
the resultant raffinate and extract and re- 
moving solvent therefrom, supplying the 
raffinate to the cracking step as said paraf- 
finic oil, and blending said low boiling 
fraction with gasoline boiling portions of 
said extract. 


2,064,846 
Patented Dec. 22, 1936 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Dec. 5, 1931 

2 Claims 
1. A cracking process which comprises 
heating hydrocarbon oil to cracking tem- 
perature in a heating zone and thence dis- 
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charging the same into a separating zone, 
separately removing vapors and unvapor- 
ized oil from the separating zone, partially 
condensing the vapors to separate heavier 
fractions thereof, flash distilling the un- 
vaporized oil by pressure reduction, inde- 
pendently fractionating the flashed vapors 
thereby forming flash reflux, combining 
such reflux with reflux condensate formed 


by said partial condensing step and subject- 
ing the resultant mixture to independently 
controlled cracking conditions of tempera- 
ture and pressure in a second heating zone, 
discharging the thus heated mixture into 
the separating zone, and finally condensing 
the fractionated flashed vapors and the 
vapors uncondensed by said partial con- 
densing step. 


2,064,847 
Patented Dec. 22, 1936 
CONVERSION OF HYDROCARBONS 
Jacque C. Morrell 
Application filed Dec. 21, 1933 
4 Claims 


Fractionator 


1. A process for the treatment of gase- 
ous hydrocarbons to convert the same into 


liquid hydrocarbons, which comprises sub- 
jecting said gaseous hydrocarbons to ele- 
vated temperatures in a first stage to form 
unsaturated hydrocarbons and thereafter 
subjecting the products of this treatment to 
lower temperatures and higher pressures in 
a second stage to produce liquid hydrocar- 
bons from the unsaturated hydrocarbons 
formed in the first stage of the process, 
separating the liquid hydrocarbons thus 
formed from residual gases, passing at least 
a portion of the residual gases in indirect 
heat exchange with the heated products in 
transit from the first to the second stage 
and then supplying the same to said first 
stage. 


2,066,090 
Patented Dec. 29, 1936 
MANUFACTURE OF RESINS 
William B. Borst 
Application filed Oct. 20, 1934 
6 Claims 
1. A process for the manufacture of a 


resin which comprises, subjecting hydro- 


carbon distillate of approximately gasoline 
boiling range to the action of oxygen and 
a heavy metal oxide at an elevated tem- 
perature above 250°F. and while substan- 
tially in liquid phase for a time period 
adequate to react a substantial portion of 
the distillate with the oxide. 


2,066,097 
Patented Dec. 29, 1936 
TREATMENT OF HYDROCARBON OILS 
John Cutter 
Application filed June 6, 1931 
2 Claims 


1. A hydrocarbon oil cracking process | 


which comprises heating the oil to cracking 


temperature in a heating zone and separat- | 


ing the same 


into vapors and residue, | 


introducing the vapors to a fractionating | 


zone and fractionating the same therein to 
condense insufficiently cracked fractions 
thereof, removing uncondensed vapors 
from the upper portion of the fractionating 
zone and reheating the same by indirect 
heat exchange with the hotter hydrocar- 
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bons in the lower portion of the fractionat- 
ing zone, further fractionating the reheated 
vapors to condense heavier portions there- 
of, introducing such condensed heavier 
portions into direct contact with the vapors 
undergoing fractionation in the fraction- 
ating zone, returning refiux condensate 
from the fractionating zone to the heating 
zone, and finally condensing the fraction- 
ated vapors. 


2,066,120 
Patented Dec. 29, 1936 
MANUFACTURE OF RESINS 
Jacque C. Morrell 
Application filed Oct. 20, 1934 
8 Claims 


1. A process for the manufacture of 
resins which comprises, subjecting cracked 
petroleum oil to the action of an ozone 
containing gas at an elevated temperature 
above 250°F., and mixing the insoluble 
material with formaldehyde or a formalde- 
hyde-yielding substance. 


2,066,664 
Patented Jan. 5, 1937 
FURNACE AND METHOD FOR 
HEATING FLUIDS 
Joseph G. Alther 
Application filed Dec. 7, 1932 
7 Claims 
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i 
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1. In the heating of hydrocarbon oil to 
conversion temperatures, the method which 
comprises passing the oil in a restricted 
stream serially through a plurality of series 
connected, substantially horizontal tubular 
elements disposed in a common vertical 
plane approximately medially between a 
pair of spaced, parallel furnace walls, pro- 
jecting flame of substantially uniform heat 
intensity downwardly along each of said 
walls opposite said elements and in spaced 
relation with respect to the latter, revers- 
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ing the direction of flow of the combustion 
gases resulting from the flames in the 
lower portion of the furnace below the 
lowermost of said elements, and then pass- 
ing the combustion gases upwardly along 
the opposite sides of said elements between 
the latter and the flames. 


2,066,693 
Patented Jan. 5, 1937 
CONVERSION OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Dec. 1, 1930 
3 Claims 


1. A process for the cracking of hydro- 
carbon oils, which comprises subjecting said 
oil to cracking conditions of temperature in 
a heating zone, passing the heated products 
to an enlarged reaction zone where further 
cracking takes place, maintaining super- 
atmospheric pressure in the heating zone 
and in the reaction zone, introducing all 
of the products of reaction to a reduced 
pressure zone wherein vapors separate 
from non-vaporous residue, removing the 
non-vaporous residue and isolating same 
from the system, passing the evolved vapors 
from said reduced pressure zone to a 
fractionating zone where further separa- 
tion occurs and wherein the heavier frac- 
tions condense as reflux condensate, passing 
regulated portions of the reflux condensate 
from said fractionating zone to a separate 
heating zone, subjecting said reflux con- 
densate in said separate heating zone to 
further cracking at an elevated tempera- 
ture higher than the temperature main- 
tained in said first mentioned heating zone, 
and selectively directing said reflux con- 
densate from said separate heating zone to 
the reaction zone and to the reduced pres- 
sure zone. 


1 


2,066,697 
Patented Jan. 5, 1937 
TREATMENT OF HYDROCARBON OIL 
Jean Delattre Seguy 
Application filed Nov. 22, 1930 
6 Claims 


1. A hydrocarbon oil conversion process 
which comprises heating the charging oil to 
a hydrogenating temperature under pres- 
sure in a heating zone, thence introducing 
the heated oil into a reaction zone and 
reacting the same therein with hydrogen 
under hydrogenating conditions of tem- 
perature and pressure, removing and de- 
phlegmating hydrogenated vapors and then 
subjecting the same to final condensation 
thereby forming gasoline-containing distil- 
late, and introducing a portion of the 
gasoline-containing distillate into the re- 
action zone to control the reaction tempera- 
ture therein. 


2,067,764 
Patented Jan. 12, 1937 
TREATMENT OF HYDROCARBONS 
Vladimir Ipatieff 
Application filed Sept. 28, 1934 
5 Claims 


1. A process for the treatment of aro- 
matic hydrocarbons to improve their knock 
rating when used as motor fuel which com- 
prises, subjecting the said aromatic hydro- 
carbon to the action of an olefin containing 
gas in the presence of a calcined mixture 
of an acid of phosphorus and an adsorbent, 
and at an alkylating temperature. 


2,067,782 
Patented Jan. 12, 1937 
CONVERSION OF HYDROCARBON OILS 
Edwin F.. Nelson 
Application filed Nov. 10, 1930 
3 Claims 


1. A process for converting hydrocarbon 
oils comprising passing charging oil into 
a primary heating zone wherein it is sub- 
jected to cracking conditions of tempera- 
ture and pressure, introducing gaseous 
hydrocarbons into a second heating zone 


and subjecting them to temperature and 
pressure conditions adequate to produce 
aromatic hydrocarbons and hydrogen, with- 
drawing the conversion products from the 
second heating zone and commingling at 


REACTION 
CHAMBER 


least a portion thereof with the charging 
oil entering the primary heating zone, an- 
other portion of the conversion products 
being recycled to the second heating zone. 


2,067,810 
Patented Jan. 12, 1937 
TREATMENT OF HYDROCARBONS 
Charles H. Angell 
Application filed Feb. 11, 1932 
5 Claims 


1. In processes of the character wherein 
hydrocarbon oil is subjected to conversion 
temperature at super-atmospheric pressure 
in a heating element and communicating 
reaction chamber, the vaporous and non- 
vaporous products separated, the vapors 
subjected to fractionation and the resulting 
light distillate and gas cooled and collected, 
the non-vaporous residual liquid removed 
from the reaction chamber and introduced 
into a coking zone maintained at reduced 
pressure relative to that employed in the 
reaction chamber, vapors from the coking 
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zone subjected to fractionation and the 
resulting light distillate and gas collected, 
the improvements which comprise simul- 
taneously introducing coal into the coking 
zone, subjecting a portion of the gas from 
the system to an elevated temperature in 
a separate heating coil and introducing the 
highly heated gas into the coking zone to 
effect the production of a low-volatile coke 
from the residual oil and coal. 


2,067,832 
Patented Jan. 12, 1937 
APPARATUS FOR CONVERTING 
HIGHER BOILING HYDROCARBONS 
INTO LOWER BOILING 
HYDROCARBONS 
Carbon P. Dubbs 
Application filed Sept. 12, 1929 
2 Claims 


1. An oil cracking apparatus comprising 
oil heating means and a reaction chamber 
in communication therewith, a vapor sep- 
arating chamber, a transfer line for passing 
oil constituents from said reaction chamber 
to said separating chamber, means for con- 
densing the vapors separated in said sep- 
arating chamber, means for passing unva- 
porized oil from the separating chamber 
into the reaction chamber, and a direct 
communication between the condensing 
means and the transfer line for introducing 
to said transfer line a portion of the con- 
densate formed in said condensing means. 


2,069,358 
Patented Feb. 2, 1937 
HYDROCARBON OIL CONVERSION 
Carbon P. Dubbs 
Application filed May 31, 1930 
2 Claims 
1. A process for producing gasoline and 
gas from heavy hydrocarbon oil which com- 
prises heating the oil to cracking tempera- 
ture under pressure in a heating zone, 
discharging the heated oil into a separating 
zone and separating the same therein into 
vapors and residuum, dephlegmating the 


vapors to condense heavier fractions there- 
of, passing resultant reflux condensate to 
a second heating zone and heating the same 
therein to a higher’ gasoline-producing 


cracking temperature than said heavy oil, 
splitting the thus heated reflux condensate 
introducing one portion 


and thereof di- 


rectly to the separating zone, supplying the 
other portion of the heated reflux conden- 
sate to a gasifying zone and subjecting the 
same to gas making conditions therein, 
introducing the resultant gas to the sep- 
arating zone, and finally condensing the 
dephlegmated vapors and separating the 
distillate from the process. 


2,069,392 
R Patented Feb. 2, 1937 
CRACKING OF HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed Feb. 8, 1930 
1 Claim 


A process for producing gasoline from 
hydrocarbon charging oil which is rela- 
tively light and refractory to cracking, said 
process comprising subjecting such charg- 
ing oil while substantially in the vapor 
phase to cracking treatment at a tempera- 
ture in excess of 1000°F. and converting 
the same into a vaporous mixture contain- 
ing gasoline-like hydrocarbons and hydro- 
carbons of higher boiling point than said 
charging oil, dephlegmating said vaporous 
mixture and condensing therefrom the hy- 
drocarbons which are of higher boiling 
point than the charging oil, subjecting re- 
sultant condensate to a cracking treatment 
at lower temperature than that of the first- 
mentioned cracking treatment, while under 
sufficient pressure to maintain a substantial 
portion thereof in the liquid phase, sep- 
arating the reaction products of the last- 
named cracking treatment into vapors and 
unvaporized oil, recovering gasoline-like 
hydrocarbons from said vapors, flash dis- 
tilling said unvaporized oil by pressure 
reduction and dephlegmating the flashed 
vapors independently of said vaporous mix- 
ture, introducing resultant flash reflux into 
contact with said vaporous mixture under- 
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going dephlegmation to assist the dephleg- 
mation and to be supplied with said con- 


densate to the second-mentioned cracking 
treatment, and condensing the vapors un- 
condensed by said dephlegmating steps. 


2,069,785 
- Patented Feb. 9, 1937 
CONVERSION OF HYDROCARBONS 
Hans Tropsch 
Application filed Dec. 15, 1933 
4 Olaims 


1. A process for producing more valu- 
able products from light hydrocarbon mate- 
rial consisting essentially of hydrocarbons 
of 3 and 4 carbon atoms, which comprises 
subjecting said material, in admixture with 
recycle stock formed as hereinafter set 
forth, to pyrolytic conversion such as to 
convert a portion thereof into gasoline 
boiling hydrocarbons, controlling the reac- 
tion conditions of temperature, pressure 
and time in the conversion step so that only 
from 20% to 50% by weight of said mate- 
rial undergoes alteration into hydrocarbons 
of less than 3 and more than 4 carbon 
atoms, separating from the effluent of the 
conversion step gaseous hydrocarbons of 
less than 3 carbon atoms and isolating the 
same from the process, further separating 


from said effluent the 3 and 4 carbon atom 
hydrocarbons, supplying these separated 
3 and 4 carbon atom hydrocarbons to the 


conversion step as said recycle stock, and 
recovering the hydrocarbons of more than 
4 carbon atoms from which the 3 and 4 
carbon atom hydrocarbons have been sep- 
arated. 


2,070,124 
Patented Feb. 9, 1937 
PROCESS OF DECOMPOSING 
RELATIVELY HIGH BOILING POINT 
OILS INTO RELATIVELY LOW BOILING 
POINT OILS 
Ralph A. Halloran and Archie L. Strout 
Application filed March 21, 1927 
13 Claims 


1. A continuous process of decomposing 
oils into a relatively high yield of relatively 
low boiling point oils and a substantially 
sediment free liquid residuent suitable for 
fuel oil which includes passing the oils in 
a relatively small stream once through a 
heating zone wherein the oils are rapidly 
heated to a temperature of not less than 
800°F., while subjected to a pressure of 
not less than 200 pounds per square inch, 
discharging said oils from said heating 
zone into a vaporizing zone without substan- 
tial reduction of pressure and through which 
a substantially uniform rate of flow and sep- 
arate discharge of desired low-boiling point 
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vapors and unvaporized oils is maintained 
and in which further decomposition takes 
place but substantial degeneration of the 
heavy residuents of cracking into a mate- 
rial amount of coke is prevented by main- 
taining in said vaporizing chamber such a 
relation of pressure to temperature therein 
as to provide dilution of said heavy residu- 
ents with a proportion of lighter oils not 
readily decomposed into coke under such 
temperature and pressure and by removing 
such diluted heavy residuents therefrom 
before such residuents have been subjected 
to decomposing conditions for such time 
as might otherwise cause such degenera- 
tion, whereby there may be obtained from 
said diluted liquid residuents a substan- 
tially sediment free fuel oil. 


2,070,249 
Patented Feb. 9, 1937 
CONVERSION OF HYDROCARBON OILS 
Charles H. Angell 
Application filed Dec. 30, 1933 
8 Claims 
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1. A process for the treatment of hydro- 
carbon oils which comprises subjecting raw 
oil charging stock for the process to a 
topping operation whereby its light frac- 
tions, boiling within substantially the range 
of motor fuel, are separated from its higher 
boiling components, comprising topped 
charging stock, separating the latter into 
low-boiling and high-boiling fractions, sub- 
jecting the low-boiling fractions to conver- 
sion temperature at superatmospheric pres- 
sure in a heating coil and communicating 
reaction chamber, separating the resulting 
vaporous and residual conversion products, 
subjecting the vapors to fractionation 
whereby their insufficiently converted com- 
ponents are condensed as reflux condensate, 
subjecting fractionated vapors of the de- 


sired end-boiling point to condensation, 
separating the reflux condensate into low- 
boiling and high-boiling fractions, return- 
ing low-boiling fractions of the reflux con- 
densate to further conversion in the 
heating coil, together with the low-boiling 
fractions of the topped charging stock, 
subjecting motor fuel fractions of low 
anti-knock value recovered from the charg- 
ing stock by the topping operation to 
reforming under independently controlled 
conversion conditions of elevated tempera- 
ture and superatmospheric pressure in a 
separate heating coil, commingling the 
heated products from said separate heating 
coil with the vaporous conversion products 
of the process, prior to their fractionation, 
and subjecting said high-boiling fractions 
of the topped charging stock, together with 
said high-boiling fractions of the reflux 
condensate to relatively mild conversion 
conditions in the same cracking system 
without passing the same through a heat- 
ing coil. 


2,070,294 
Patented Feb. 9, 1937 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Sept. 28, 1931 
1 Claim 


A process of hydrocarbon oil conversion 
which comprises, forcing a stream of a 
relatively light charging stock not heavier 
than kerosene distillate through a heating 
zone where it is raised to cracking tempera- 
ture, discharging said heated stream into 
an enlarged reaction zone, maintaining said 
heating zone and said enlarged reaction 
zone under super-atmospheric pressure, 
removing all of the products of reaction 
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from said reaction zone, discharging same 
into a zone of reduced pressure where 
vapors separate from non-vaporous residue, 
subjecting the vapors to. fractionation to 
condense the heavier fractions thereof as 
reflux condensate, removing the vapors re- 
maining uncondensed after fractionation 
and condensing and collecting same as a 
distillate product of the process, combining 
regulated portions of reflux condensate 
with regulated portions of the residue and 
forcing a stream of said mixture through a 
second heating zone maintained under rela- 
tively milder conditions of temperature 
than said first mentioned heating zone, dis- 
charging the heated mixture from said sec- 
ond heating zone into the enlarged reaction 
zone where it commingles with the heated 
charging stock. 


2,070,295 
Patented Feb. 9, 1937 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Sept. 15, 1933 
1 Claim 
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A process for treating cracked gasoline 
which comprises separating the gasoline 
into a light cut requiring no substantial 
refining and a heavier cut containing an 
objectionable amount of sulphur, adding to 
the light cut an oxidation and polymeriza- 
tion inhibitor in sufficient amount to sub- 
stantially prevent deterioration of the total 
gasoline, desulphurizing said heavier cut, 
in the absence of the light cut, by treat- 
ment thereof with hydrogen in the presence 
of a hydrogenating catalyst, and, upon 
completion of the desulphurizing operation, 
blending the desulphurized heavier cut with 
the light cut containing the inhibitor to 
produce a satisfactorily desulphurized and 
inhibited motor fuel product. 


2,072,123 
Patented March 2, 1937 
CONVERSION OF HYDROCARBON OILS 
Edwin F.. Nelson 
Application filed Feb. 8, 1932 
1 Claim 
A process for producing anti-knock motor 


fuel which comprises passing crude petro- 
leum containing a substantial quantity of 
natural gasoline through a heating zone 
and heating the same therein to cracking 
temperature under superatmospheric pres- 
sure, discharging the thus heated crude, 
including its natural gasoline content, into 
the upper portion of an enlarged vertical 
reaction zone maintained under cracking 
conditions of temperature and superatmos- 
pheriec pressure and passing both vaporous 
and liquid reaction products downwardly 
therethrough, removing the vaporous and 
liquid reaction products as a mixture from 


the lower portion of the reaction zone and 
separating the same into vapor and residue 
under a reduced pressure, fractionating 
the vapors to condense heavier fractions 
thereof, heating resultant reflux conden- 
sate under superatmospheric pressure in a 
second heating zone to higher cracking 
temperature than the crude petroleum in 
the first-mentioned heating zone and thence 
introducing the same to the upper portion 
of the reaction zone at a temperature and 
in sufficient amount to heat said natural 
gasoline to reforming temperature, retain- 
ing the natural gasoline in the reaction 
zone for a time period adequate to enhance 
its anti-knock value, and finally condensing 
the fractionated vapors. 


2,072,378 
Patented March 2, 1937 
CONVERSION AND COKING OF 
HYDROCARBON OILS 
Edwin F. Nelson 
Application filed March 30, 1932 
8 Claims 
1. A cracking process which comprises 
subjecting hydrocarbon oil to cracking con- 
ditions of temperature and pressure in a 
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cracking zone, continuously removing re- 
action products from said zone and flash 
distilling the same in a flashing zone by 
pressure reduction, thereby forming vapors 
and unvaporized oil, removing the latter 
from the flashing zone and introducing the 
same to a coking zone, simultaneously 
passing additional hydrocarbon oil through 
a second heating zone and heating the same 
therein to the coking temperature of said 
unvaporized oil, discharging the thus 
heated additional oil into the coking zone 
and into contact with the unvaporized oil 
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therein and distilling the latter substan- 
tially to coke by the heat of said additional 
oil, introducing the vapors evolved in the 
coking zone into contact with the oil being 
flash distilled in the flashing zone, removy- 
ing the admixed vapors from the flashing 
zone and fractionating the same to con- 
dense heavier fractions thereof, supplying 
resultant reflux condensate to said crack- 
ing zone and finally condensing the frac- 
tionated vapors. 


2,073,367 
Patented March 9, 1937 
CONVERSION AND COKING OF 
CARBONACEOUS MATERIALS 
Alfred Fisher 
Application filed June 2, 1933 
3 Claims 


1. A process for the pyrolytic conver- 
sion and coking of finely divided solid 
bituminous material and hydrocarbon oil 
which comprises adding the solid material 
to the oil, subjecting the mixture to con- 
version temperature under substantially 
non-coking conditions, introducing the 
heated products into a coking zone wherein 
the residue is coked in a relatively thin 
layer upon a highly heated surface, sub- 
jecting the vaporous products from the 


coking zone to fractionation, wnereby their 
components boiling above the range of the 
desired final light distillate product of the 
process are condensed and separated into 
selected low-boiling and higher boiling 
fractions, subjecting fractionated vapors 
of the desired end-boiling point to con- 
densation, collecting and separating the 
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resulting distillate and gas and returning 
the selected low-boiling fractions of the 
condensate resulting from said fractiona- 
tion of the vaporous products to further 
conversion with the charging stock mixture 
and returning said higher boiling fractions 
for further treatment direct to the coking 
zone. 


~ 2,074,196 
Patented March 16, 1937 
HYDROCARBON OIL CONVERSION 
Harold C. Weber and William H. McAdams 
Application filed Jan. 6, 1932 
3 Claims 


2. A hydrocarbon oil cracking process 
which comprises passing the oil in a re- 
stricted stream through a heating zone and 
heating the same therein to cracking tem- 
perature, discharging the heated oil into a 
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combustion zone and separating vapors 
from residuum therein, depositing in the 
combustion zone the carbon and tar-like 
bodies formed by the cracking of the oil, 
injecting air into the deposited carbon and 
tar-like bodies during the cracking opera- 
tion to effect combustion thereof and to 
supply additional heat to the oil undergo- 
ing cracking, controlling the temperature 
in the combustion zone by admixing a cool- 
ing medium with the heated oil discharging 
from the heating zone into the combustion 
zone, removing the mixture of vapors and 
gases from the combustion zone and 
abruptly cooling the same to below crack- 
ing temperature by the injection of addi- 
tional cooling medium thereto, and then re- 
covering the desired cracked products from 
the cooled mixture of vapors and gases by 
dephlegmation and condensation. 


2,074,198 
Patented March 16, 1987 
TREATMENT OF HYDROCARBON 
Joseph G. Alther 
Application filed Jan. 6, 1932 
1 Claim 
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An oil treating apparatus comprising in 
combination a fractionator and means for 


supplying vapors thereto, a treating cham- 
ber and a condenser, means for passing 
vapors directly from the fractionator to 
the condenser without passage through the 
treating chamber, means for returning con- 
densate formed in the condenser to the 
fractionator, means for passing additional 
vapors from the fractionator to the treat- 
ing chamber, a second condenser adapted 
to receive vapors from the treating cham- 
ber, and means for introducing to the treat- 
ing chamber condensate formed in the sec- 
ond condenser. 


2,075,599 
Patented March 30, 1937 
CONVERSION AND COKING OF 
HYDROCARBON OILS 
Joseph G. Alther 
Application filed July 8, 1933 
9 Claims 


3. A combined cracking and coking 
operation which comprises heating a mix- 
ture of hydrocarbon oil and solid car- 
bonaceous material to relatively mild con- 
version temperature while flowing in a re- 
stricted stream through a heating zone, 
separating the heated mixture into vapors 
and residue in a separating zone, removing 
the residue from the separating zone and 
reducing the same to coke in a coking zone, 
condensing the vapors evolved in the coking 
zone independently of the initially sep- 
arated vapors and introducing resultant 
condensate into contact with the initially 
separated vapors, fractionating the latter 
and separating relatively heavy and light 
reflux condensates therefrom, returning 
such heavier reflux condensate to the heat- 
ing zone, heating the lighter reflux con- 
densate in a second heating zone to higher 
conversion temperature than the mixture 
in the first-mentioned heating zone and 
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then introducing the same to the separat- 
ing zone, and finally condensing the frac- 
tionated vapors. 


2,075,601 
Patented March 30, 1937 
HEATING OF FLUIDS 
Marion W. Barnes 
Application filed June 7, 1934 
13 Claims 
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12. In the subjection of hydrocarbon 
oils to conversion temperatures in a fur- 
nace having a pair of independently fired 
combustion and radiant heat zones, the 
method which comprises passing a stream 
of oil adjacent the floor and another stream 
adjacent the roof of one of said zones, then 
combining the streams and dividing the 
resultant mixture into separate portions, 
and subjecting these portions to substan- 
tially equal heating conditions in the other 
of said zones. 


2,076,524 
Patented April 13, 1937 
TREATMENT OF MOTOR FUEL 
Fred B. Behrens 
Application filed May 22, 1933 
2 Claims 


1. A method for restoring deteriorated 
cracked gasoline containing organic perox- 
ides formed during the deterioration and 
for stabilizing the gasoline against further 
deterioration, which comprises eliminating 
the peroxides from the gasoline by treating 
the iatter with burned magnesite, whereby 
the amenability of the gasoline to the ac- 
tion of inhibitors is improved, and then 
adding an inhibitor to the gasoline. 


2,076,847 
Patented April 13, 1937 
CLEANING FURNACE TUBE 
Charles L. Johnston 
Application filed July 10, 1934 
7 Claims 
2. <A process for removing carbonaceous 
deposits from the fluid conduit of an oil 
heater embodying the steps which comprise 


cooling the fluid conduit by passing aque- 
ous fluid therethrough, reheating the fluid 
conduit by charging the same with hot oil 
and flushing the fluid conduit with rela- 
tively cold oil. 


2,076,854 
Patented April 13, 1937 
FURNACE FOR HEATING FLUIDS 
Lev A. Mekler 
Application filed April 17, 1931 
5 Claims 
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2. A heating apparatus comprising a 
furnace chamber, heating tubes in said 
chamber, refractory plates inclined with 
respect to the horizontal and spaced one 
behind the other and forming a floor hearth 
for said chamber, and burners parallel to 
said plates disposed in the spaces between 
the plates. 


2,076,855 
Patented April 13, 1937 
HEATING OF FLUIDS 
Lev A. Mekler 
Application filed July 2, 1934 
2 Claims 
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2. In a furnace having a combustion 
section and a communicating convection 
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heat section through which combustion 
gases from the combustion section are 
passed thereby forming in the convection 
section a zone of high rate of heating and 
a zone of lower rate of heating, the com- 
bination of a fluid conduit in the combus- 
tion section, a tube bank in the convection 
section and having tubes in both said zones, 
means for passing two parallel streams of 
fluid through the tubes in said zone of 
lower rate of heating and for then passing 
one of said streams of fluid through said 
conduit and the other through the tubes in 
said zone of high rate of heating. 


2,076,856 
Patented April 13, 1937 
FURNACE FOR AND METHOD OF 
HEATING FLUIDS 
William H. Minkema 
Application filed June 8, 1933 
7 Claims 


4. In heating hydrocarbon oils to con- 
version temperature in a furnace having a 
fluid conduit comprising an exposed row 
and an adjacent shielded row of parallel 
tubes adjacent the roof of the furnace and 
above a combustion zone therein and hay- 
ing means for supplying combustible fuel 
to the combustion zone through a plurality 
of burners whereby to heat the tubes pri- 
marily by radiation, the method of uni- 
formly heating two substantially equal 
streams of the oil which comprises passing 
one of the streams through approximately 
half of the shielded row of tubes and then 
through approximately half of the exposed 
row of tubes, and simultaneously passing 
the other stream in an opposite direction 
through the remaining portion of the 
shielded row and then through the remain- 
ing portion of the exposed row of tubes. 


2,079,148 
Patented May 4, 1937 
CONVERSION OF HYDROCARBON OILS 
John B. Barnes 
Application filed Sept. 28, 1932 

3 Claims 
1. A hydrocarbon oil cracking process 
which comprises passing the charging oil 


in a restricted stream through a heating 
zone and thence discharging the same into 
an enlarged reaction zone, subjecting the oil 
to cracking conditions of temperature and 
pressure in said zones, separating the oil 
into vapors and unvaporized oil in the 
reaction zone, introducing such separated 
vapors into a second reaction zone main- 
tained under cracking temperature and 
pressure, simultaneously heating a stream 
of reflux condensate, formed as hereinafter 
set forth, in a second heating zone to higher 
cracking temperature than the charging oil 
in the first-mentioned heating zone, passing 
the thus heated condensate directly from 


the second heating zone into said second 
reaction zone to elevate the temperature 
of the vapors introduced thereto, subject- 
ing the commingled hydrocarbons to con- 
tinued cracking in the second reaction 
zone, then removing the commingled hy- 
drocarbons from the second reaction zone 
and introducing the same to a reduced 
pressure separating zone wherein vapors 
are separated from residue, removing the 
vapors from the separating zone and frac- 
tionating the same to condense heavier 
fractions thereof, supplying such condensed 
heavier fractions to the second heating 
zone as said reflux condensate, and finally 
condensing the fractionated vapors. 


2,079,158 
Patented May 4, 1937 
TREATMENT OF HYDROCARBON OILS 
Nicholas G. de Rachat 
Application filed Nov. 28, 1930 
3 Claims 


2. A continuous process of intimately 
contacting vapors and an absorbent mate- 
rial and devolatilizing spent absorbent 
material which comprises introducing said 
vapors into the intermediate portion of an 
enclosed zone, introducing steam into the 
lower portion of said zone, introducing 
absorbent material into the upper portion 
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Furnace 


of said zone, and centrifugally hurling said 
material in stages radially from the center 
of said zone into the ascending vapors and 
the steam. 


2,079,159 
Patented May 4, 1937 
PROCESS FOR THE CONVERSION OF 
PETROLEUM OIL 
Carbon P. Dubbs 
Application filed May 14, 1930 
5 Claims 


1. A continuous process for converting 
petroleum oils, consisting in raising the oil 
to a cracking temperature in an elongated 
passageway, passing the highly heated oil 
to a vapor chamber, vaporizing the oil in 
said vapor chamber while maintaining a 
substantial body of oil therein, dephlegmat- 
ing the evolved vapors, and subjecting 
them to a final condensing action, return- 
ing distillate from the final condensing 
stage to the dephlegmator to pass through 
a coil therein as a refluxing medium, dis- 
charging said distillate from the coil into 


the dephlegmator at a point near which the 
oil vapors are discharged from the dephleg- 
mator, introducing raw oil to the dephleg- 
mator to pass through a coil above the 
point at which the vapors are introduced 
to the dephlegmator, and in discharging 
the raw oil from said coil into the dephleg- 
mator at a point below the point of intro- 
duction of said vapors, and in continu- 
ously supplying raw oil and _e “reflux 
condensate to the elongated passageway for 
treatment. 


2,079,168 
Patented May 4, 1937 
CONVERSION OF HYDROCARBON OILS 
Jacob Benjamin Heid 
Application filed June 7, 1934 
3 Claims 


1. In a process for the conversion of 
hydrocarbon oils wherein hydrocarbon oil 
charging stock for the process is subjected 
to conversion conditions of elevated tem- 
perature and superatmospheric pressure in 
a heating coil and communicating reaction 
chamber, the resulting vaporous conversion 
products and the residual liquid separated, 
the vapors subjected to fractionation, 
whereby their insufficiently converted com- 
ponents are condensed as reflux conden- 
sate, fractionated vapors of the desired 
end-boiling point subjected to condensation 
and the resulting distillate recovered, the 
improvement which comprises separating 
the reflux condensate into selected rela- 
tively low-boiling and high-boiling frac- 
tions, subjecting the low-boiling fractions 
to independently controlled conversion 
conditions of elevated temperature and 
superatmospheric pressure in a separate 
heating coil, introducing the resulting 
products into a coking chamber, commin- 
gling said residual liquid and said high- 
boiling fractions of the reflux condensate 
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with the heated products from said sep- 
arate heating coil supplied to the coking 
chamber, the high boiling fractions of the 
reflux condensate being commingled with 
the heated products from said separate 
heating coil prior to their introduction into 
the coking chamber, and subjecting va- 
porous products from the coking chamber 
to fractionation in admixture with said 
vaporous conversion products. 


2,079,187 
Patented May 4, 1937 
TREATMENT OF HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed April 30, 1932 
8 Claims 


1. In a conversion process wherein hy- 
drocarbon oil heavier than gasoline is sub- 
jected to cracking conditions of temperature 
and pressure in a heating coil and sub- 
sequently separated into vapors and un- 
vaporized oil, and the unvaporized oil 
distilled to coke in a coking zone; the 
method which comprises fractionating said 
vapors in a fractionating zone to separate 
fractions heavier than gasoline from the 
gasoline boiling hydrocarbons, passing a 
portion of the gasoline boiling hydrocar- 
bons in vapor form from the fractionating 
zone to a final condenser and condensing 
the same therein, collecting this condensed 
portion of the gasoline boiling hydrocar- 
bons as a product of the process, passing 
the remaining portion of the gasoline boil- 
ing hydrocarbons from the fractionating 
zone to a second heating coil maintained at 
higher temperature than the first-named 
coil and heating the same therein suffi- 
ciently to enhance the anti-knock value 
thereof, and discharging the heated prod- 
ucts from the second coil into contact with 
the unvaporized oil in the coking zone to 
assist the coking of the unvaporized oil 
therein. 


2,080,118 
Patented May 11, 1937 
PROCESS FOR CRACKING 
PETROLEUM OIL 
Carbon P. Dubbs 
Application filed July 31, 1922 
12 Claims 


8. In the art of cracking hydrocarbons, 
the process which comprises conducting a 
stream of hydrocarbons through a cracking 
zone and then into a separating chamber, 
conducting vapors from said separating 
chamber to a reflux condenser, separately 
removing residue from the chamber, con- 
tinually feeding relatively cool oil through 
a portion of said reflux condenser to cool 
the vapors, transmitting reflux condensate 
from the reflux condenser through said 
cracking zone and then into said separating 
chamber, maintaining the contents of said 
separating chamber at a cracking tempera- 
ture, and extracting :a substantial amount 
of heat from the vapors prior to their re- 
flux condensation ‘in said reflux condenser 
by cooling the vapors passing from said 
separating chamber to said reflux con- 
denser. 


2,080,142 
Patented May 11, 1937 
TREATMENT OF ORGANIC COMPOUNDS 
Charles D. Lowry, Jr. and 
Charles G. Dryer 
Application filed June 30, 1934 
2 Claims 
1. A method for preventing or reducing 
deterioration of furfural which comprises 
adding thereto a relatively small amount 
of a hardwood tar distillate boiling between 
220°C. and 320°C. 


2,080,701 
Patented May 18, 1937 
TREATMENT OF HYDROCARBON OILS 
Roland B. Day 
Application filed June 15, 1931 
5 Claims 
2. A process for refining hydrocarbon 
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oil which comprises treating the oil in 
liquid condition with aqueous hydrogen 
chloride, then vaporizing the oil, and sub- 
jecting the vapors to the action of a con- 
tact material containing zinc and copper. 


2,080,731 
Patented May 18, 1937 
HEATING OF FLUIDS 
Lev A. Mekler 
Application filed Oct. 24, 1933 
6 Claims 
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1. A process for heating hydrocarbon 
oils to the high temperatures required for 
their conversion which comprises first sub- 
jecting the oil while flowing through a 
closed passageway in a relatively cool por- 
tion of a heating zone to a relatively low 
rate of heating predominantly by convec- 
tion from commingled combustion gases 
from independently fired combustion and 
heating zones, then to a relatively high rate 
of heating predominantly by radiation in 
one of said independently fired combustion 
and heating zones, then to substantially the 
same rate of heating by radiation and con- 
vection in a hotter portion of the first- 
named zone supplied with combustion gases 
from both independently fired combustion 
and heating zones and finally to a relatively 
low rate of heating predominantly by radi- 
ation in the other independently fired com- 
bustion and heating zone. 


2,080,732 
Patented May 18, 1937 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed July 23, 1934 
4 Claims 
2. A process for refining light hydrocar- 


bon distillates of the character of gasoline 
which comprises treating the same in vapor 
phase with sulphuric acid to which has 
been added a hydrocarbon spacing agent 
selected from the group consisting of the 
aromatic aldehydes and ketones. 


2,081,342 
Patented May 25, 1937 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed May 29, 1933 
2 Claims 
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1. A process for the simultaneous re- 
forming of light hydrocarbon oil contain- 
ing gasoline fractions of inferior anti-knock 
value and for the conversion of hydrocar- 
bon oil heavier than gasoline into gasoline, 
which comprises subjecting the light oil 
while flowing in a_ restricted stream 
through a heating coil to cracking condi- 
tions of temperature and pressure ade- 
quate to enhance the anti-knock value of 
said gasoline fractions contained therein, 
cooling the thus heated light oil promptly 
upon discharge from the coil to below 
cracking temperature by commingling 
therewith said heavier oil while at below 
cracking temperature and by pressure re- 
duction thereon, thereby heating the 
heavier oil to distillation temperature, sep- 
arating the commingled oils into vapors 
and residue and fractionating the former 
to condense heavier fractions thereof, heat- 
ing resultant reflux condensate, while flow- 
ing in a restricted stream through a second 
heating coil, to a lower cracking tempera- 
ture than the light oil in the first-men- 
tioned heating coil and then passing the 
same through a reaction zone maintained 
under cracking conditions and effecting 
further conversion therein, fractionating 
resultant vapors in admixture with the 
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first-named vapors whereby insufficiently 
cracked fractions thereof are returned to 
the second heating coil in said reflux con- 
densate, and finally condensing the frac- 
tionated vapors. 


2,081,347 
Patented May 25, 1937 
CONVERSION OF HYDROCARBON OILS 
Charles H. Angell 
Application filed June 8, 1934 
15 Claims 
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1. In a process for the conversion of 
hydrocarbon oils wherein hydrocarbon oil 
is subjected to conversion conditions of 
elevated temperature and superatmospheric 
pressure in a cracking zone, the resulting 
residual liquid and vaporous conversion 
products separated in a reduced pressure 
separating zone, the vapors subjected to 
fractionation for the formation of reflux 
condensate and the recovery of desirable 
low-boiling components and the residual 
liquid subjected to additional heating, to 
effect its reduction to coke in a zone 
separate from that wherein the afore- 
mentioned residual liquid and vaporous 
conversion products are separated, the 
improvement which comprises subjecting 
hydrocarbon oil charging stock for the 
process to fractional distillation by means 
of heat derived from the vaporous products 
of the coking operation, subjecting the va- 
porous products of the coking operation to 
fractionation, subjecting selected relatively 
high-boiling components of the charging 
stock and of the vaporous products of the 
coking operation to said conversion in said 
cracking zone subjecting selected relatively 
low-boiling components comprising the 
total motor fuel boiling components of the 
charging stock and of the vaporous prod- 
ucts of the coking operation to independ- 


ently controlled more severe conversion 
conditions, and commingling products of 
the last-named conversion stage with prod- 
ucts of the _ first-mentioned conversion 
stage. 


2,081,348 
Patented May 25, 1937 
CONVERSION OF HYDROCARBON OILS 
Charles H. Angell 
Application filed Oct. 28, 1935 
4 Claims 


1. A hydrocarbon oil conversion process 
which comprises contacting hydrocarbon 
vapors with charging oil in a vaporizing 
zone, separately removing uncondensed va- 
pors and unvaporized oil from said. zone, 
distilling the unvaporized oil to coke in a 
coking zone, fractionating said uncon- 
densed vapors to separate heavier from 
lighter fractions thereof, heating said heav- 
ier fractions to cracking temperature under 
pressure in a heating coil and then dis- 
charging the same into the coking zone, re- 
moving vapors from the coking zone and in- 
troducing the same to said vaporizing zone, 
passing at least a portion of said lighter 
fractions through a second heating coil and 
heating the same therein to higher crack- 
ing temperature than the said heavier frac- 
tions in the first-named coil, separating the 
resultant products into heavy and light 
components and introducing such heavy 
components into said vaporizing zone. 


2,081,357 
Patented May 25, 1937 
METHOD OF IMPROVING GASOLINE 
Vladimir Ipatieff 
Application filed July 5, 1932 

.4 Claims 
3. A process for increasing the anti- 
knock value of gasoline containing a hy- 
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drocarbon of the benzene series, which com- 
prises adding an alkylating agent to the 
gasoline, passing olefinic material in gas- 
eous form into the resultant mixture, re- 
acting the olefinic material with said hydro- 
carbon in the presence of said agent to 
form an alkylated aromatic having anti- 
knock properties, and separating the gaso- 
line containing the thus formed alkylated 
aromatic from the alkylating agent. 


2,081,970 
Patented June 1, 1937 


APPARATUS AND PROCESS FOR HEAT- 


ING FLUIDS 
Joseph G. Alther 
Application filed July 23, 1930 
4 Claims 
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2. A furnace for heating hydrocarbon 
oil, comprising a housing, a combustion 
zone and source of heat therein, a plurality 
of serially connected heating tubes dis- 
posed around said combustion zone, fins 


projecting from the peripheral surfaces of 


said tubes in substantial overlapped rela- 
tion to form a substantially continuous 
walled enclosure about said combustion 
zone and impart radiant heat to the partial 
peripheral surface portions of said tubes 
disposed within said zone, a convection 
zone adjacent said combustion zone within 
which the opposite partial peripheral sur- 
face portions of said tubes are heated con- 
currently by convection, and means to pass 
products of combustion from said combus- 
tion zone to said convection zone. 


2,081,971 
Patented June 1, 1937 
PROCESS OF HEATING OIL TO 
CRACKING TEMPERATURES 
Joseph G. Alther 
Application filed Feb. 15, 1932 
1 Claim 


In the heating of hydrocarbon oils to 


cracking temperatures, the method which 
comprises passing the oil through a plural- 
ity of substantially horizontal conduits 
superimposed one above the other in a ver- 
tical plane within the furnace, projecting 
flame downwardly through the furnace on 
opposite sides of said plane, and transmit- 
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ting direct radiant heat at a substantially 
uniform rate from the flames to the entire 
external surface of each of the conduits, and 
simultaneously maintaining a positive flow 
of hot combustion gases from a portion of 
the flames between and around the con- 
duits. 


2,081,972 
Patented June 1, 1937 
PROCESS AND APPARATUS FOR HEAT- 
ING FLUIDS 
Joseph G. Alther 
. Application filed June 4, 1932 
4 Claims 
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1. A method of heating fluids wherein 
the fluid is passed through a plurality of 
substantially horizontal restricted conduits 
superimposed one above the other in a com- 
mon vertical plane within a heating zone, 
the improvement which consists in supply- 
ing hot combustion products from inde- 
pendent sources of combustion to the heat- 
ing zone on. opposite sides of the vertical 
plane of the conduits, and dividing the com- 
bustion products on each side of said plane 
into a plurality of streams directed against 
the conduits. 
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2,081,973 
Patented June 1, 1937 
METHOD OF HEATING FLUIDS 
Joseph G. Alther 
Application filed June 4, 1932 
7 Claims 
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1. In a process for heating fluid in a 
plurality of banks of fluid conduits com- 
prising connected elongated passageways 
vertically super-imposed in a heating zone 
and equi-spaced from the adjacent side 
walls of the heating zone, the improvement 
which comprises subjecting the exterior 
portions of said side walls to heat of suffi- 
cient intensity whereby the opposite sur- 
faces thereof radiate heat simultaneously 
to opposite sides of each passageway, caus- 
ing hot products of combustion to pass 
through openings in said walls and bring- 
ing same into contact with opposite sides 
of each passageway. 


2,083,197 
Patented June 8, 1937 
TREATMENT OF MOTOR FUEL 
Charles D. Lowry, Jr. and Charles G. Dryer 
Application filed Aug. 8, 1936 
12 Claims 


1. A process for improving the inhibit- 
ing value of tars from the distillation of 


solid carbonaceous materials, which com- 
prises reacting said tar with hydrogen hal- 
ides, fractionating the products into vola- 
tile alkyl halides and tar fractions of im- 
proved inhibiting value, recovering the lat- 
ter, burning the alkyl halides to regenerate 
hydrogen halides, and returning the regen- 
erated hydrogen halides for further use. 


2,083,212 
Patented June 8, 1937 
TREATMENT OF HYDROCARBON OILS 
Joseph G. Alther 
Application filed Feb. 16, 1931 
1 Claim 
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A process for cracking hydrocarbon oil 
and for conjointly converting the residue 
and the incondensible gases of the cracking 
process into low boiling oils, which com- 
prises maintaining hydrocarbon oil under 
cracking conditions of temperature and 
superatmospheric pressure in a reaction 
zone, separately removing from the reaction 
zone unvaporized oil and a mixture of va- 
pors and incondensible gases, heating said 
mixture to vapor phase cracking tempera- 
ture and then dephlegmating the mixture 
to condense insufficiently cracked fractions 
thereof as reflux condensate, flash distilling 
the withdrawn unvaporized oil by pressure 
reduction thereby forming residue, com- 
bining such residue and the reflux con- 
densate with charging oil for the cracking 
process and passing the commingled oils in 
a restricted stream through a heating zone, 


heating the commingled oils to cracking | 
temperature under superatmospheric pres- 


sure in the heating zone and then discharg- 
ing the same into said reaction zone, fur- 
ther cooling the dephlegmated mixture of 


vapors and gases to condense the vapors | 
out of the gases and separating the result- | 


ant condensate from the gases, heating a 
substantial portion of the separated gases 


to reaction temperature and commingling | 
the same with the heated oils discharged | 
from the heating zone into the reaction | 
zone to react with the heated residue in i 


the reaction zone. 
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2,084,304 
Patented June 22, 1937 
CONVERSION AND COKING OF HYDRO- 
CARBON OILS 
Joseph G. Alther 
Application filed July 29, 1932 
1 Claim 


A conversion process which comprises 
heating hydrocarbon oil to cracking tem- 
perature under pressure in a heating coil 
and then discharging the same into an en- 
larged separating zone, separating vapors 
from unvaporized oil in the separating 
zone, introducing the unvaporized oil to the 


_upper portion of a coking still and distilling 


the same to coke in this zone, removing 
separated vapors from the separating zone 
and introducing the same to the lower por- 
tion of the coking still to pass upwardly 
therethrough in countercurrent contact 
with the unvaporized oil, separating from 
the coke still vapors tars and similar high 
coke-forming materials and returning the 
same to the coking still without prior heat- 
ing thereof to cracking temperature, frac- 
tionating the remaining coke still vapors 
and supplying resultant reflux condensate 
to the heating coil, and finally condensing 
the fractionated vapors. 


2,084,307 
Patented June 22, 1937 
HEATING OF FLUIDS 
Marion W. Barnes 
Application filed Sept. 22, 1934 
5 Claims 


3. In the heating of hydrocarbon oils to 
conversion temperatures in furnaces of the 
character having a pair of independently 
fired combustion zones and a convection 
zone supplied with combustion gases from 
both said combustion zones, the method 
which comprises passing a stream of oil 
first adjacent the roof and then adjacent 
the floor of one of said combustion zones, 
and simultaneously passing a second stream 
of oil first through the convection zone and 
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then adjacent the roof and finally adjacent 
the floor of the other of said combustion 
zones, and subjecting both said streams to 
progressively increasing rates of heating 
during their flow through the furnace. 


2,085,938 
Patented July 6, 1937 
TREATMENT OF HYDROCARBON OILS 
Joseph G. Alther 
Application filed Feb. 16, 1931 
5 Claims 


1. A process of substantially decreasing 
the viscosity of a hydrocarbon residue re- 
sulting from the cracking of hydrocarbon 
oil, which comprises subjecting said resi- 
due to heat in a heating zone, discharging 
said heated residue into an enlarged reac- 
tion zone, maintaining superatmospheric 
pressure in the heating zone and the en- 
larged reaction zone, removing all of the 
products of reaction from said enlarged re- 
action zone, directing a regulated portion 
thereof to an enlarged zone of reduced pres- 
sure while simultaneously subjecting an- 
other portion thereof to cooling action, sep- 
arating vapors from non-vaporous residue 
in said reduced pressure zone, commingling 
the non-vaporous residue withdrawn from 
said reduced pressure zone with that por- 
tion of the reaction products which were 
subjected to cooling and recovering the re- 
sultant mixture as a product of the process, 
separately removing vapors from said re- 
duced pressure zone and subjecting same 
to condensation. 
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2,085,939 
Patented July 6, 1937 
CONVERSION AND COKING OF HYDRO- 
CARBON OILS 
Joseph G. Alther 
Application filed Sept. 24, 1934 
2 Claims 


1. A hydrocarbon oil conversion process 
which comprises fractionating the charg- 
ing oil and separating therefrom a rela- 
tively light fraction and a heavier fraction, 
heating the light fraction to cracking tem- 
perature under pressure while flowing in a 
restricted stream through a heating coil 
and subsequently separating the same into 
vapors and residual products in an enlarged 
separating zone, fractionating the vapors 
to separate relatively light and heavy re- 
flux condensates. therefrom, supplying the 
light reflux condensate to the heating coil 
for further treatment therein in admixture 
with the light fraction of the charging oil, 
passing the heavy reflux condensate and said 
heavier fraction of the charging oil through 
a second heating coil and subjecting the 
same therein to milder cracking conditions 
than the hydrocarbons in the first-named 
coil, discharging resultant heated products 
directly from said second coil into an en- 
larged coking zone and distilling the same 
to coke therein, introducing residual prod- 
ucts from the separating zone into the cok- 
ing zone for reduction to coke therein, and 
fractionating and condensing the vapors 
evolved in the coking zone. 


2,085,992 
Patented July 6, 1937 
MANUFACTURE OF ASPHALT 
Edwin F. Nelson 
Application filed Aug. 20, 1932 
3 Claims 
1. A process of treating asphalt during 
the manufacture thereof by oxidation of 


cracked hydrocarbon residues which com- 
prises incorporating therewith during the 
process of manufacture of the asphalt at 
elevated temperatures an antioxidant of a 
character and in such quantity as to retard 
excessive oxidation. 


2,086,004 
Patented July 6, 1937 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed June 27, 1934 
3 Claims 


1. Ina process for the conversion of hy- 
drocarbon oils wherein a relatively low- 
boiling oil recovered from within the sys- 
tem is subjected to conversion conditions 
of elevated temperature and superatmos- 
pheric pressure in a heating coil and com- 
municating reaction chamber, the resulting 
vaporous and liquid conversion products 
separated in a reduced pressure vaporizing 
chamber, the vaporous conversion products 
subjected to fractionation, whereby their 
insufficiently converted components are 
condensed as reflux condensate and sepa- 
rated into selected relatively low-boiling and 
high-boiling fractions, fractionated vapors 
of the desired end-boiling point subjected 
to condensation, the resulting distillate 
recovered, said low-boiling fractions of the 
reflux condensate returned to the heating 
coil for further conversion and said high- 
boiling fractions of the reflux condensate 
subjected to less severe conversion condi- 
tions of elevated temperature and super- 
atmospheric pressure in a separate heating 
coil, the improvement which comprises in- 
troducing heated products from the last 
mentioned heating coil into a separate re- 
action chamber, also operated at superat- 
mospheriec pressure, and commingling 
therewith charging stock for the process, 
comprising an oil of relatively wide boiling 
range, vaporizing a substantial portion of 
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the charging stock in said separate cham- 
ber, introducing vaporous products from 
said separate reaction chamber, comprising 
vapors of the charging stock and vaporous 
products resulting from said conversion of 
the high-boiling fractions of the reflux con- 
densate, into the first mentioned reaction 
chamber whereby they are commingled and 
subjected to further conversion with the 
vaporous products from the first mentioned 
heating coil, and supplying residual liquid, 
comprising unvaporized portions of the 
charging stock and residual products re- 
sulting from said conversion of the high- 
boiling fractions of the reflux condensate, 
to the vaporizing chamber in regulated 
quantities for further vaporization. 


2,087,507 
Patented July 20, 1937 
PROCESS OF HYDROCARBON OIL CON- 
VERSION 
Carbon P. Dubbs 
Application filed Aug. 1, 1930 
2 Claims 


1. A process for producing motor fuel 
and fuel oil which comprises heating hydro- 
carbon oil to cracking temperature under 
superatmospheric pressure while flowing 
in a restricted stream through a heating 
zone, subsequently discharging the heated 
oil, both vaporous and liquid, into an en- 
larged zone maintained under a materially 
lower pressure than the heating zone and 
separating vapors from unvaporized oil 
therein, fractionating and finally condens- 
ing said vapors and recovering the final dis- 
tillate, increasing the pressure on the unva- 
porized oil to above that maintained on the 
oil in the heating zone and passing the 
same, without material positive cooling, to 
a second heating zone, heating the unva- 
porized oil under the increased pressure in 
said second zone to a _ viscosity-reducing 
temperature not substantially in excess of 
that to which the oil is heated in the first- 
mentioned heating zone, removing the oil 
from the second heating zone and without 
vaporization cooling the same, introducing 
a portion of the cooled oil to the heated oil 
being removed from the second heating 


zone as a cooling agent therefor, and re- 
covering the remaining portion of said 
cooled oil. 


2,087,525 
Patented July 20, 1937 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell and Gustav Egioff 
Application filed Jan. 2, 1934 
8 Claims 
7. A step in the refining of low-boiling 
hydrocarbon distillates which comprises 
subjecting the distillate in heated vaporous 
condition to the action of hydrochloric acid 
solution and added steam and free oxygen 
in the presence of active clay. 


2,088,598 
Patented Aug. 3, 1937 
MANUFACTURE OF ALKYLATED 
CYCLIC HYDROCARBONS 
Vladimir Ipatieff and Aristid V. Grosse 
Application filed March 7, 1935 
8 Claims 
1. A process for the production of alkyl 
derivatives of cyclic hydrocarbons which 
comprises, reacting said cyclic hydrocar- 
bons with a paraffin hydrocarbon in the 
substantial absence of added olefins and in 
the presence of aluminum chloride and 
hydrogen chloride to alkylate the cyclic 
hydrocarbon. 


~ 2,088,987 
Patented Aug. 3, 1937 
CONVERSION OF HYDROCARBON OILS 
Charles H. Angell 
Application filed June 27, 1934 
2 Claims 


1. A process for the conversion and cok- 
ing of hydrocarbon oils which comprises 
subjecting oils recovered from within the 
system to conversion conditions of elevated 
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temperatures and superatmospheric pres- 
sure in a heating coil and communicating 
reaction chamber, withdrawing vaporous 
and liquid conversion products from the re- 
action chamber and introducing them into 
a reduced pressure vaporizing chamber, in- 
troducing hydrocarbon oil charging stock 
for the process into the vaporizing chamber 
for the purpose of cooling the heated prod- 
ucts supplied to this zone and for the pur- 
pose of subjecting the charging stock to sub- 
stantial vaporization, withdrawing non-va- 
porous residual liquid from the vaporizing 
chamber, rapidly passing the same through 
a second heating coil and therein heating it 
sufficiently to effect its subsequent reduction 
to coke, introducing the heated residual oil 
into a low-pressure coking chamber and 
therein distilling it to coke by the heat im- 
parted thereto in the last-named coil, with- 
drawing the materials volatilized by the 
coking operation from the coking chamber 
and introducing the same into the vapor- 
izing chamber, withdrawing vapors from 
the vaporizing chamber, including vaporous 
products of the cracking and coking opera- 
tions remaining uncondensed in the vapor- 
izing chamber and the vaporized low-boil- 
ing fractions of the charging stock, sub- 
jecting the same to fractionation whereby 
their components boiling above the range 
of the desired final light distillate product 
of the process are condensed as reflux con- 
densate, subjecting fractionated vapors of 
the desired end-boiling point to condensa- 
tion, recovering the resulting distillate and 
supplying the reflux condensate, comprising 
said oils recovered from within the system, 
to the heating coil for said conversion, the 
process being further characterized in that 
regulated quantities of the charging stock 
are introduced into the lower portion of the 
reaction chamber to commingle with and 
cool the conversion products supplied from 
this zone to the vaporizing chamber. 


2,089,658 
Patented Aug. 10, 1937 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed April 11, 1932 
1 Claim 

A process for producing anti-knock 
motor fuel distillate which comprises frac- 
tionating cracked vapors in a fractionating 
zone to condense insufficiently cracked frac- 
tions thereof as reflux condensate, simul- 
taneously topping crude oil containing a 
substantial quantity of natural gasoline 
fractions of relatively low anti-knock value 
and commingling the natural gasoline va- 
pors with cracked vapors in the fractionat- 
ing zone, condensing from the commingled 
vapors a liquid fraction containing a sub- 
stantial quantity of hydrocarbons boiling 
within the gasoline range, subjecting the 


reflux condensate in admixture with frac- 
tions of the crude heavier than gasoline to 
cracking conditions of temperature and 
pressure, independently heating said liquid 
fraction to a higher cracking temperature 
under conditions such as to increase the 
anti-knock value of the gasoline hydrocar- 


bons contained therein, introducing vapors 
evolved by such heating of the reflux con- 
densate, the fractions of the crude heavier 
than gasoline and said liquid fraction into 
the fractionating zone to constitute said 
cracked vapors, and removing and condens- 
ing the gasoline vapors uncondensed in the 
fractionating zone. 


2,089,659 
Patented Aug. 10, 1937 
CONVERSION OF HYDROCARBON OILS 
Jacque C. Morrell . 
Application filed Sept. 28, 19384 
16 Claims 


1. A process for the fractional distilla- 
tion and selective conversion of hydrocar- 
bon oils which comprises subjecting hydro- 
carbon oil of relatively wide boiling range 
to fractional distillation at substantial su- 
peratmospheric pressure whereby it is sep- 
arated into selected relatively low-boiling 
and high-boiling fractions, withdrawing 
said low-boiling fractions from the frac- 
tional distilling stage in vaporous state and 
supplying the same without intentional 
condensation thereof to a heating coil, 
wherein they are subjected to conversion 
conditions of elevated temperature and su- 
peratmospheric pressure, introducing the 
products from said heating coil into an 
enlarged reaction chamber also maintained 
at superatmospheric pressure and at a con- 
version temperature, introducing said se- 
lected high-boiling fractions of the charg- 
ing stock into said reaction chamber where- 
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in they are subjected to conversion, with- 
drawing vaporous and liquid conversion 
products from the reaction chamber, sub- 
jecting the vaporous conversion products of 
the process to fractionation, whereby their 
insufficiently converted components are 
condensed as reflux condensate and sep- 
arated into selected relatively low-boiling 
and high-boiling fractions, subjecting frac- 


tionated vapors of the desired end-boiling | 


-point to condensation, collecting the re- 
sulting distillate, returning said selected 
low-boiling fractions of the reflux conden- 
sate to the heating coil for further conver- 
sion, together with said low-boiling frac- 
tions of the charging stock, and returning 
said high-boiling fractions of the reflux 
condensate to the reaction chamber for 
further conversion. 


2,089,668 
Patented Aug. 10, 1937 
CONVERSION OF HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed Dec. 19, 1932 
6 Claims 


1. In a process for the conversion of 
hydrocarbon oil wherein the oil is subjected 
to cracking temperature at superatmos- 
pheric pressure in a heating coil and com- 
municating reaction chamber, both vapor- 
ous and liquid conversion products with- 
drawn from the reaction chamber to a re- 
duced pressure vaporizing chamber where- 
in the vaporous and residual conversion 
products of the process separate, the vapors 
subjected to fractionation for the removal 
of their insufficiently converted components 
which are condensed as reflux condensate, 
the reflux condensate returned to the heat- 
ing coil for further conversion and uncon- 
densed fractionated vapors, within the boil- 
ing range of motor fuel, subjected to con- 


densation and the resulting distillate col- 
lected, the improvement which comprises 
introducing raw oil charging stock for the 
process, comprising petroleum oil contain- 
ing an appreciable quantity of materials 
within the boiling range of gasoline, into 
direct contact with the vaporous conversion 
products, whereby its gasoline components 
are recovered together with the motor fuel 
conversion product, and its higher boiling 


Purrviace 


components desirable as cracking stock, are 
supplied to the heating coil for conversion, 
together with the reflux condensate, sub- 
jecting distillate recovered from the opera- 
tion, comprising a mixture of straight-run 
gasoline and motor fuel resulting from 
cracking, to a more severe cracking tem- 
perature at superatmospheric pressure in a 
separate heating coil and subjecting the 
heated materials from said separate heating 
coil to further treatment in the same crack- 
ing system. 


2,090,859 
Patented Aug. 24, 1937 
CONVERSION OF HYDROCARBON OILS 
John B. Barnes 
Application filed April 6, 1935 
4 Claims 


1. A process for the conversion of hy- 
drocarbon oils which comprises subjecting 
an oil of relatively high boiling character- 
istics to conversion conditions of elevated 
temperature and superatmospheric pressure 
in a heating coil and communicating re- 
action chamber, withdrawing both vaporous 
and liquid conversion products from the re- 
action chamber in commingled state and 
introducing the same into a reduced pres- 
sure vaporizing chamber wherein separa- 
tion of vapors and residual liquid conver- 
sion products is accomplished, withdraw- 
ing the latter from the vaporizing chamber 
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and introducing the same into a coking 
zone wherein their reduction to substantial- 
ly dry coke is accomplished, simultaneously 
subjecting another hydrocarbon oil of rela- 
tively low boiling characteristics to inde- 
pendently controlled more severe conver- 
sion conditions of elevated temperature, su- 
peratmospheriec pressure and conversion 
time in a separate heating coil, introduc- 
ing regulated quantities of the highly 
heated products from said separate heat- 
ing coil into the coking zone to assist the 
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coking operation, introducing any remain- 
ing portion of the highly heated products 
from said separate heating coil into the re- 
action chamber, 
products from the coking zone and intro- 
ducing the same into said vaporizing cham- 
ber, subjecting vaporous products from the 
vaporizing chamber to fractionation for the 
formation of reflux condensate and recov- 
ering a light distillate product from the 
fractionated vapors by condensation. 


2,090,878 
Patented Aug. 24, 1937 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed Oct. 8, 1934 
5 Claims 


1. In a process for the selective con- 
version of relatively low-boiling and high- 
boiling hydrocarbon oils wherein a rela- 
tively low-boiling oil is subjected to conver- 
sion conditions of elevated temperature and 
superatmospheric pressure in a _ heating 
coil, the stream of heated products from 
said heating coil commingled with hydro- 
carbon oil charging stock for the process, 
of relatively wide boiling range, and the 
commingled materials introduced into a 
reduced pressure vaporizing chamber 
wherein separation of vaporous and liquid 
products is accomplished, the vaporous 
products subjected to fractionation, where- 
by their components boiling above the de- 
sired light distillate product are condensed 
as reflux condensate and separated into 
selected relatively low-boiling and high- 
boiling fractions, fractionated vapors of the 


withdrawing vaporous - 


desired end-boiling point subjected to con- 
densation and the resulting distillate col- 
lected, the improvement which comprises 
returning said low-boiling fractions of the 
reflux condensate to the heating coil for 
further conversion, subjecting said high- 
boiling fractions of the reflux condensate to 
independently controlled conversion con- 
ditions of elevated temperature and super- 
atmospheric pressure in a separate heating 
coil and communicating reaction chamber, 


withdrawing both vaporous and liquid con- | 
version products from the reaction cham- | 


ber, subjecting the latter to further vapor- 


ization in a separate reduced pressure va- 
porizing chamber wherein vaporous and 
liquid conversion products separate, sup- 
plying liquids remaining unvaporized in the 
first-mentioned vaporizing chamber to said 
reaction chamber, withdrawing residual 
liquid from said separate vaporizing cham- 
ber, subjecting the vaporous conversion 
products from the last mentioned conver- 
sion stage, including the vapors evolved by 
said further vaporization of the liquid 
products, to fractionation, whereby their 


insufficiently converted components are. 


condensed as reflux condensate, and sep- 
arated into relatively low-boiling and high- 
boiling fractions which are returned, re- 
spectively to the first mentioned and last 
mentioned heating coils, subjecting frac- 
tionated vapors of the desired end-boiling 
point to condensation and collecting the re- 
sulting distillate. 


2,091,196 
Patented Aug. 24, 1937 
PROCESS FOR CONVERTING HYDRO- 
CARBONS 
Carbon P. Dubbs 
Application filed June 20, 1918 
13 Claims 


5. The herein described method of treat- 
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ing hydrocarbon oil which consists in sub- 
jecting a body of oil to heat and pressure, 
drawing off the heavier oil from the first 
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body of oil to form a second body of oil 
also maintained under pressure, and reduc- 
ing the pressure on the second body of oil 
to effect the distillation of a portion of said 
oil. 


2,091,261 
Patented Aug. 31, 1937 
PROCESS FOR HYDROCARBON OIL 
CONVERSION 
Joseph G. Alther 
Application filed April 17, 1929 
3 Claims 
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2. Ina hydrocarbon oil cracking process 
which comprises heating a flowing stream 
of the oil to cracking temperature under 
pressure in a heating zone, discharging the 
hot oil stream into a vapor separating zone, 
and separately removing vapors and unva- 
porized oil from said zone; the improve- 
ment which comprises passing the vapors 
to a vapor phase cracking zone and heating 
the same therein to cracking temperature, 
subjecting said unvaporized oil to flash dis- 
tillation by lowering the pressure thereon, 
and introducing at least a portion of the 
constituents removed from said unvapor- 
ized oil by flashing to said vapor phase 
cracking zone for subjection therein to 
cracking temperature with the first men- 
tioned vapors, and introducing heated va- 
pors from said vapor phase cracking zone 
into the unvaporized oil being flash dis- 
tilled. 


2,091,349 
Patented Aug. 31, 1937 
FRACTIONAL DISTILLATION 
Donald J. Bergman 
Application filed March 30, 1936 
5 Claims 
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1. Apparatus of the character described, 
comprising a fractionating column, a bub- 
ble tray disposed therein and over which 
a body of liquid flows, means for maintain- 
ing a flow of liquid over the tray, and 
means associated with the tray and com- 
prising a bubble cap having angularly dis- 
posed slots for directing vapors into the 
body of liquid in the general direction of 
flow of the liquid. 


2,091,354 
Patented Aug. 31, 1937 
TREATMENT OF HYDROCARBONS 
Gustav Egloff 
Application filed Dec. 14, 1931 
3 Claims 


Condenser 


1. A process for recovering hydrocar- 
bon liquids of motor fuel like character 
from hydrocarbon containing solids and 
liquids comprising mixing with a relatively 
heavy hydrocarbon liquid suitable propor- 
tions of a finely comminuted hydrocarbon 
containing solid to form a free flowing 
fluid mixture, subjecting the resultant mix- 
ture to a cracking temperature while flow- 
ing in a stream through a heating zone, 
discharging the heated mixture into an 
elongated rotary coking zone, introducing 
hydrogen to the mixture in the coking zone, 
maintaining the mixture in the presence of 
the hydrogen at a conversion temperature 
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for the requisite time period to complete 
conversion, distilling the mixture to coke in 
the coking zone, subjecting vapors evolved 
from the mixture to reflux condensation 
and returning the resulting reflux for fur- 
ther treatment to the heating zone, con- 
densing the vapors escaping reflux conden- 
sation and collecting the resulting distil- 
late. 


2,091,375 
Patented Aug. 31, 1937 
TREATMENT OF HYDROCARBON OILS 
Robert Pyzel 
Application filed Feb. 29, 1936 
3 Claims 


1. Ina process for the pyrolytic conver- 
sion of hydrocarbons employing a regen- 
erative type heater wherein said hydrocar- 
bons are passed over the surfaces of pre- 
viously heated refractory materials and 
wherein the rate of heat transfer from the 
hot refractory surfaces to said hydrocar- 
bons is greater than the rate of heat trans- 
fer from the interior of said refractory 
materials to their external surfaces, the im- 
proved method of operation which com- 
prises periodically stopping the flow of 
hydrocarbons over said refractory surfaces 
for a sufficient length of time to permit re- 
heating of the surfaces by the transfer of 
heat thereto from the interior of the refrac- 
tory material, and subsequently re-estab- 
lishing the flow of said hydrocarbons to be 
cracked over the reheated refractory sur- 
faces. 


2,091,381 
Patented Aug. 31, 1937 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed March 26, 1936 
10 Claims 
1. Ina process for the pyrolytic conver- 


sion of hydrocarbon oils wherein selected 
intermediate liquid products of the process 
are subjected to conversion conditions of 
cracking temperature and superatmospheric 
pressure, the resulting vapors and residual 
liquid separated in a reduced pressure sep- 
arating zone, the vapors subjected to frac- 
tionation for the formation of reflux con- 
densate, fractionated vapors of the desired 
end-boiling point subjected to condensation, 
the resulting distillate recovered and refiux 
condensate formed by said fractionation 
subjected to said conversion, the improve- 
ment which comprises simultaneously in- 
troducing hydrocarbon oil charging stock 
for the process into a distilling and frac- 
tionating zone wherein it is subjected to 
appreciable vaporization by direct contact 
with hot conversion products supplied to 
this zone, as hereinafter set forth, and 
wherein the heavy non-vaporous compo- 
nents of the charging stock commingle 
with the residual liquid components of said 


conversion products while the vaporous 
components of the charging stock are sub- 
jected to fractionation in this zone together 
with the vaporous components of said con- 
version products, for the formation of re- 
flux condensate, subjecting fractionated va- 
pors of the desired end-boiling point from 
the distilling and fractionating zone to con- 
densation, recovering the resulting distil- 
late, subjecting reflux condensate formed 
in the distilling and fractionating zone to 
independently controlled conversion condi- 
tions in a separate cracking zone, introduc- 
ing the resulting products into the distilling 
and fractionating zone, subjecting the com- 
mingled high-boiling components of the 
charging stock and residual liquid conver- 
sion products, together with residual liquid 
from the first mentioned cracking opera- 
tion, to further conversion in another sep- 
arate cracking zone, separating the result- 
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ing vaporous and non-vaporous products, 
and introducing said vaporous products to 
said reduced pressure separating zone. 


2,091,437 
Patented Aug. 31, 1937 
CONVERSION OF HYDROCARBON OILS 
Alvin Engelstein 
Application filed Feb. 27, 1936 
2 Claims 
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1. In a conversion process wherein hy- 
drocarbon oil is heated to cracking tem- 
perature under pressure in a heating coil, 
the heated products separated in a separat- 
ing chamber into vapors and residue and 


‘the former fractionated in a fractionating 


zone to condense heavier fractions thereof, 
the method which comprises simultaneous- 
ly topping and fractionating crude oil con- 


taining straight-run gasoline in a second. 


fractionating zone to separate the gasoline 
therefrom and to form topped crude and 
an intermediate fraction heavier than gaso- 
line, passing a portion of the gasoline 
through a second heating coil and heating 
the same therein sufficiently to enhance its 
anti-knock value, introducing resultant 
products to the second fractionating zone to 
supply heat for the topping and fractiona- 
tion of the crude, removing said interme- 
diate fraction from the second fractionating 


zone and combining the same with reflux | 


condensate formed in the first-named frac- 
tionating zone, supplying the resultant mix- 
ture to the first-named coil, removing 
topped crude from the second fractionating 
zone and combining the same with said 
heated products from the first-named coil 
for separation therewith in the separating 
chamber into vapors and residue. 


2,094,907 
Patented Oct. 5, 1937 
TREATMENT OF HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed Dec. 30, 1931 
9 Claims 


9. A process for producing more valu- 


29 


able products from olefinic hydrocarbons 
unsuitable as components of motor fuel and 
hydrogen formed in the pyrolytic cracking 
of hydrocarbon oils, which comprises poly- 
merizing said olefinic hydrocarbons into 


polymer liquid, and hydrogenating the lat- 
ter with said hydrogen formed by the pyro- 
lytic cracking under conditions adequate 
to convert a substantial portion thereof 
into gasoline of high anti-knock quality. 


~ 


2,094,911 
Patented Oct. 5, 1937 
METHOD OF HEATING FLUIDS 
Marion W. Barnes 
Application filed July 15, 1933 
7 Claims 
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7. In the heating of hydrocarbon oils to 
conversion temperatures in furnaces of the 
type having a pair of combustion and radi- 
ant heating zones which are independently 
fired near their lower portions and a sub- 
stantially convectively heated zone receiv- 
ing combustion gases from both said com- 
bustion zones, the method which comprises 
passing a relatively heavy oil first through 
said convectively heated zone and then 
adjacent the roof and finally adjacent the 
floor of one of said combustion zones and 
subjecting the same during such flow to a 
progressively increasing rate of heating, 


simultaneously passing a lighter oil first 
adjacent the floor and then adjacent the 
roof of the other of said combustion zones 
and subjecting the same to a progressively 
decreasing rate of heating during its flow 
through this zone, and then passing the 
lighter oil through said convectively heated 
zone and therein maintaining the same at 
conversion temperature for a_ predeter- 
mined time. 


2,094,912 
Patented Oct. 5, 1937 
HEATING OF FLUIDS 
Marion W. Barnes 
Application filed Sept. 2, 1933 
14 Claims 


3. A furnace for heating hydrocarbon 
oils which comprises in combination, a 
main furnace structure having side walls, 
end walls, a roof and a floor, a combustion 
zone within said furnace structure, a sep- 
arate convection heating zone in communi- 
cation with said combustion zone, means 
for supplying combustibles to said combus- 
tion zone, means for removing combustion 
gases from said convection zone, a fluid 
conduit comprising a plurality of serially 
connected, horizontally disposed tubular 
elements positioned within said convection 
heating zone, a fluid conduit comprising a 
plurality of serially connected, horizontally 
disposed tubular elements disposed along 
the roof of the furnace adjacent said con- 
vection heating zone, a fluid conduit com- 
prising a plurality of serially connected, 
horizontally disposed tubular elements po- 
sitioned adjacent the floor of the combus- 
tion zone, a fluid conduit comprising a plu- 
rality of serially connected, horizontally 
disposed tubular elements positioned adja- 
cent the roof of the combustion zone, and 
means for passing hydrocarbon oil in a 
continuous stream through the various fluid 
conduits in the sequence above given. 

12. In a furnace for heating fluids, the 
combination of a fluid conduit comprising 
two parallel horizontal rows of horizontally 
disposed heating tubes positioned adjacent 
the roof of the furnace, adjacent tubes in 
the alternate rows being connected at their 
ends in series, a second fluid conduit com- 


prising two rows of horizontal heating 
tubes, the last-named rows being connected 
in series with each other and disposed in 
the furnace in horizontal alignment with 
the rows of the first-named conduit and 
adjacent tubes of each of said last-named 
rows being connected at their ends in se- 
ries, and means for passing a fluid to be 
heated through both rows of one of said 
conduits and subsequently through both 
rows of the other of said conduits. 


2,094,913 
Patented Oct. 5, 1937 
HEATING OF FLUIDS 
Marion W. Barnes 
Application filed May 21, 1934 
7 Claims 
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1. A means of heating a continuous 
stream of fluid which comprises, in com- 
bination, a tube bank comprising a plural- 
ity of superimposed, horizontally parallel 
rows of horizontally disposed tubes, means 
for passing hot combustion gases down- 
wardly over said tube bank, another tube 
bank comprising a row of tubes exposed 
to direct radiant heat and a row of tubes 
exposed to shielded radiant heat, means for 
passing the stream of fluid to be heated first 
through several rows of tubes in the lower- 
most portion of the first mentioned tube 
bank, then through adjacent end tubes in 
successively higher rows of the first men- 
tioned tube bank to the second mentioned 
tube bank, then through the second men- 
tioned tube bank and finally through the 
remaining rows of tubes in the first men- 
tioned tube bank. 


2,094,923 
Patented Oct. 5, 1937 
HEATING OF FLUIDS 
Lev. A. Mekler 
Application filed July 8, 1935 
3 Claims 


1. In a process for the heating of fluids 
while passing the same in a continuous 
stream through a fluid conduit wherein a 
portion of the fluid conduit is subjected to 
relatively high rates of heating by radia- 
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improvement 


tion from combustion gases and hot refrac- 
tory furnace walls, another portion of the 
fluid conduit is subjected to excessively 
high rates of heating by radiation and by 
direct contact with said combustion gases 
and another separate portion of the fluid 
conduit subjected to lower rates of heating 
primarily by contact with said combustion 
gases after their contact with the second 
mentioned portion of the fluid conduit, the 


3 


which comprises commin- 
gling regulated quantities of steam with the 
combustion gases, after their use in the 
heating of the first-mentioned portion of 
the conduit and prior to their contact with 
the second mentioned portion of the fluid 
conduit, whereby to reduce the convection 
component of the heat supplied thereto 
and whereby to increase the heat supplied 
from the combustion gases to the succeed- 
ing portion of the fluid conduit. 


2,095,952 
Patented Oct. 19, 1937 
CONVERSION OF HYDROCARBON OILS 
Charles H. Angell 
Application filed Feb. 27, 1933 
2 Claims 


1. A conversion process which comprises 
fractionating a gasoline-containing oil and 
separating therefrom a light fraction con- 
taining gasoline hydrocarbons and a heav- 
ier fraction composed of hydrocarbons boil- 
ing above the gasoline range, simultaneous- 
ly fractionating cracked vapors in a frac- 
tionating zone to form primary reflux con- 
densate and a lighter secondary reflux con- 
densate, combining the primary reflux con- 
densate with said heavier fraction and 
heating the resultant mixture to cracking 
temperature under pressure while flowing 
in a restricted stream through a heating 


zone, introducing the heated mixture into 
an enlarged reaction zone maintained under 
cracking conditions of temperature and 
pressure and effecting further conversion 
therein, removing vaporous and liquid re- 
action products in commingled state from 
the reaction zone and discharging the same 
into a separating zone maintained under 
lower pressure than the reaction zone, com- 
bining the secondary reflux condensate with 
said light fraction and heating the resultant 
mixture, in an independent heating zone 


maintained at higher temperature than the 
first-named heating zone, to a temperature 
adequate to improve the anti-knock value 
of the gasoline hydrocarbons contained in 
the light fraction, discharging heated prod- 
ucts directly from said independent zone 
into the reduced pressure separating zone 
and separating the oils therein into vapors 
and residue, supplying the separated vapors 
to the fractionating zone as said cracked 
vapors, and finally condensing the fraction- 
ated vapors. 


2,096,163 
Patented Oct. 19, 1937 
PROCESS OF IMPROVING LIGHT 
HYDROCARBONS 
Roland B. Day 
Application filed April 29, 1931 
2 Claims 
1. A process for refining light hydrocar- 
bon oil which comprises treating the oil, at 
a temperature above its normal boiling 
point and under sufficient superatmos- 
pheric pressure to maintain the major por- 
tion thereof in liquid phase, with added 
hydrogen chloride in the presence of steam 


VAL! 


and a solid contact material comprising 
discrete particles of a heavy metal chloride 
capable of existing in solid condition at 
said temperature and pressure. 


2,096,204 
Patented Oct. 19, 1937 
TREATMENT OF HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed Feb. 11, 1931 
6 Claims 
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1. A process which comprises subjecting 
heavy hydrocarbon oil to cracking condi- 
tions of temperature and pressure, com- 
mingling a cooling oil with the thus cracked 
oil to prevent excessive decomposition 
thereof, separating the commingled oils 
into vapors and unvaporized oil, reacting 
the unvaporized oil with hydrogen under 
temperature and pressure conditions ade- 
quate to convert a substantial portion 
thereof into hydrogenated lighter hydro- 
carbons, removing vapors from the thus 
treated unvaporized oil and dephlegmating 
the same to separate heavier from lighter 
fractions thereof and to form a gasoline- 
containing reflux condensate, and intro- 
ducing such gasoline-containing refiux con- 
densate to said cracked oil as said cooling 
oil. 


2,096,210 
Patented Oct. 19, 1937 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed June 28, 1935 
9 Claims 


1. A process for the conversion of hy- 
drocarbon oils which comprises, contacting 
charging stock for the process, comprising 
an oil of relatively wide boiling range, with 
hot vaporous conversion products of the 
process in a vaporizing chamber, withdraw- 
ing the resulting vaporous low boiling com- 
ponents of the charging stock and the com- 
mingled vaporous conversion products from 
the vaporizing chamber, introducing the 
same into a reaction chambér maintained 
under cracking conditions of temperature 
and pressure and wherein they are sub- 


jected to appreciable conversion, with- 
drawing non-vaporous high boiling compo- 
nents of the charging stock and com- 
mingled liquid conversion products from 
the vaporizing chamber, subjecting the 
same to conversion conditions of cracking 
temperature and superatmospheric pres- 
sure in a heating coil, introducing the 
heated products into a coking chamber 
wherein their high boiling components are 
reduced to coke, withdrawing vaporous 
products from the coking chamber, intro- 
ducing the same into said reaction cham- 
ber to commingle with the vaporous prod- 
ucts from the vaporizing chamber and be 
subjected to continued conversion there- 
with, separating vaporous and liquid con- 
version products in the reaction chamber, 
returning the latter to the coking chamber, 
subjecting vaporous products from the re- 
action chamber to fractionation for the 
formation of reflux condensate, subjecting 
fractionated vapors of the desired end boil- 
ing point to condensation, recovering the 
resulting distillate, subjecting reflux: con- 
densate formed by said fractionation: to in- 
dependently controlled conversion condi- 
tions of cracking temperature and superat- 
mospheric pressure in a separate: heating 
coil, and introducing at least a regulated 
portion of the heated products from the 
said separate heating coil into the vaporiz- 
ing chamber to commingle with and effect 
said vaporization of the charging stock. 
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2,096,769 
Patented Oct. 26, 1937 
TREATMENT OF HYDROCARBON OIL 
Hans Tropsch 
Application filed Dec. 24, 1934 
3 Claims 


1. A process for increasing the anti- 
detonation characteristics of a hydrocarbon 
oil comprising fractions of gasoline boiling 
range which comprises, subjecting the oil 
while in heated vaporous condition to the 
action of an aluminum oxide catalyst at a 
temperature above 840° F. and below 
1200° F. for a time period greater than 
two seconds and less than twenty seconds, 
said catalyst comprising a precipitated and 
calcined aluminum hydroxide substantially 
free of occluded and absorbed salts and 
containing from 5 to 10% water. 


2,096,798 
Patented Oct. 26, 1937 
TREATMENT OF HYDROCARBON OILS 
Warren F.. Faragher 
Application filed Jan. 26, 1931 
5 Claims 


4. A process for treating light gasoline- 
containing vapors which comprises super- 
heating the vapors to a temperature suffi- 
cient to increase the unsaturated content 
thereof, then contacting the vapors at such 
temperature with a polymerizing agent, 
and condensing the thus treated vapors. 


2,096,813 
Patented Oct. 26, 1937 
TREATMENT OF MOTOR FUEL 
Vasili Komarewsky 
Application filed April 30, 1934 
2 Claims 


1. A process for improving a straight 
run petroleum fraction boiling within the 
gasoline range, which comprises adding to 
said fraction an aromatic hydrocarbon boil- 
ing within the gasoline range and reacting 
the aromatic with a portion of the petro- 
leum fraction to arylate low anti-knock 
constituents of the latter and form therein 


condensation products of increased anti- 
knock value boiling within the gasoline 
range. 


2,096,820 
Patented Oct. 26, 1937 
TREATMENT OF HYDROCARBON OILS 
Edwin F. Nelson 
Application filed Aug. 14, 1933 
1 Claim 


In the refining of hydrocarbon vapors by 
treatment with adsorbent earth, the process 
which comprises passing fractionated va- 
pors through a body of adsorbent earth of 
relatively fine mesh, fractionating the va- 
pors out of contact with adsorbent material 
thereby condensing a portion of the vapors 
and separating said condensate and delete- 
rious polymerization products from the va- 
pors, passing the separated vapors through 
a body of adsorbent earth of coarser mesh 
than said first mentioned body, subjecting 
the vapors to final fractionation and con- 
densing the resulting separated vapors as 
a final product of the process. 


2,098,033 
Patented Nov. 2, 1937 
CONVERSION AND COKING OF HYDRO- 
CARBONS 
Alfred Fisher 
Application filed June 2, 1933 
9 Claims 


1. A process for the pyrolytic conver- 
sion and coking of a charging stock mixture 
of finely divided carbonaceous material in 
hydrocarbon oil which comprises subject- 
ing the mixture to elevated temperature 
under non-coking conditions, introducing 
the heated products into a coking zone 
wherein the residue is coked in a relatively 
thin layer upon a highly heated surface, 
subjecting the vaporous products from the 
coking zone to fractionation whereby their 
fractions boiling above the range of the 
desired final light distillate product are 
condensed as intermediate liquid products, 
subjecting the fractionated vapors to con- 
densation, returning high boiling compo- 
nents of said intermediate liquid products 
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of the coking operation for further treat- 
ment with the charging stock mixture, si- 
multaneously subjecting selected lower 
boiling components of said intermediate 
liquid products of the coking operation to 
conversion under independently controlled 
conditions, separating the resulting vapor- 
ous and residual liquid conversion products, 
returning the residual liquid for further 
a en 
ar 


treatment with the charging stock mixture, 
subjecting the vaporous conversion prod- 
ucts to fractionation whereby their insuffi- 
ciently converted components are con- 
densed as reflux condensate, subjecting 
fractionated vapors of the desired end-boil- 
ing point to condensation, and returning 
the reflux condensate for further treatment 
in the same system. 
2,098,045 
Patented Nov. 2, 1937 

TREATMENT OF HYDROCARBONS 

Vladimir Ipatieff and Vasili Komarewsky 
Application filed July 18, 1935 
6 Claims 

1. A process for the alkylation of aro- 
matic hydrocarbons to produce more valu- 
able products therefrom, which comprises 
subjecting a mixture comprising said 
aromatic hydrocarbons and paraffinic hydro- 
carbons to the action of an acid of phos- 
phorus at an alkylating temperature 
between approximately 700°F. and 900°F. 
whereby the paraffinic hydrocarbons under- 
go decomposition, the products of which 
decomposition combine with said aromatic 
hydrocarbon to alkylate same, and recoy- 
ering the alkyl derivatives thus formed. 


2,098,046 
Patented Nov. 2, 1937 
TREATMENT OF HYDROCARBONS 
Viadimir Ipatieff and Vasili Komarewsky 
Application filed Aug. 16, 1935 
4 Claims 
1. A process for producing alkylated 


hydrocarbons which comprises reacting a 
paraffin and a naphthenic hydrocarbon at 
destructive alkylation temperature of from 
about 700° F. to 800° F. and in the pres- 
ence of orthophosphorie acid. 


2,098,057 
Patented Nov. 2, 1937 
CONVERSION OF HYDROCARBON OILS 
John Warren McCaffrey 
Application filed May 23, 1934 
7 Claims 


1. In a process for the fractional dis- 
tillation of hydrocarbon oil accompanied 
by the pyrolytic conversion of selected 
fractions thereof under independently con- 
trolled temperature and pressure conditions 
in a heating zone employing-a heating coil 
of the type having two independently fired 
combustion zones with a fluid conduit lo- 
cated adjacent the roof and floor of each 
and with a centrally located fluid heating 
zone containing fluid conduits heated by 
combustion gases from both combustion 
zones, the improvement which comprises 
passing hydrocarbon oil charging stock for 


the process through the fluid. conduit lo-- 


cated in that portion of the fluid heating 
zone exposed to the mildest heating condi- 
tions therein, whereby to heat the oil to a 
temperature sufficient to effect its frac- 
tional distillation, passing selected high- 
boiling fractions of the charging stock 
through the fluid conduits located adjacent 
the floor of each combustion zone whereby 
to rapidly heat the same to the desired con- 
version temperature, without maintaining 
the same near the maximum conversion 
temperature attained for a sufficient time 


to permit excessive conversion thereof, and 


passing selected low-boiling fractions of 
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the charging stock first through the fluid 
conduits located adjacent the roof of each 
combustion zone, whereby to heat the same 
to a high conversion temperature, and then 
passing the stream of low-boiling highly 
heated oil through the fluid conduit located 
in that portion of the fluid heating zone 
exposed to the most severe heating condi- 
tions therein, whereby to maintain the 
same near the maximum conversion tem- 
perature attained for a predetermined time. 


2,098,059 
Patented Nov. 2, 1937 
TREATMENT OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Feb. 18, 1932 
2 Claims 


2. A method for refining cracked gaso- 
line which comprises passing the gasoline 
in vapor form through a mass of finely 
divided heavy metal together with relative- 
ly minor amounts of hydrochloric acid and 
an aldehyde such as to separate sulphur 
compounds and objectionable olefins from 
the gasoline vapors, and then condensing 
and recovering the thus purified gasoline 
vapors. 


2,099,150 
Patented Nov. 16, 1937 
APPARATUS FOR PRODUCING GAS 
Arthur P. van Heeden 
Application filed Jan. 6, 1932 
4 Claims 


3. Ina gas producer for generating gas- 
_-eous fuel from solid carbonaceous material, 
_the combination of means including an air 
_ blower for introducing air to the producer, 
_ fiuid fuel supply means discharging into the 
_ producer, a valve in the fuel supply means, 
an ignition device for igniting the fluid fuel 
issuing from the last-named means, and a 
manually operable control switch and 
means associated therewith for actuating 
said blower, valve and ignition device. 


2,099,738 
Patented Nov. 23, 1937 
ALKYLATION OF TRIHYDRIC PHENOLS 
Vladimir Ipatieff 
Application filed June 30, 1934 
6 Claims 
1. A process for the treatment of tri- 
hydric phenols to produce alkyl derivatives 
thereof which comprises, subjecting the said 
tri-hydric phenols to the action of an ole- 
finic hydrocarbon in the presence of an 
acid of phosphorus. 


2,100,414 
Patented Nov. 30, 1937 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed July 15, 1933 
8 Claims 
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1. A process for the conversion of hy- 
drocarbon oils which comprises separating, 
by distillation, hydrocarbon oil charging 
stock for the process into low-boiling and 
high-boiling fractions, further separating 
from the high-boiling fractions any heavy 
components of a residual nature unsuitable 
for conversion at elevated temperature and 
superatmospheric pressure, subjecting the 
latter to coking at low-pressure, subjecting 
the remaining lower boiling components of 
said high-boiling fractions of the charging 
stock to conversion at elevated temperature 
and superatmospheric pressure, separating 
the resulting vaporous and residual liquid 
conversion products, subjecting the latter 
to coking together with said heavy residual 
components of the high-boiling fractions of 
the charging stock, subjecting low-boiling 
fractions of the charging stock to inde- 
pendently controlled more severe conver- 
sion conditions and contacting the resulting 
highly heated products with the residual 
materials undergoing coking for:the pur- 
pose of assisting their reduction to coke. 
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2,100,849 
Patented Nov. 30, 1937 
CONVERSION OF HYDROCARBON OILS 
Jacob B. Heid 
Application filed Aug. 17, 1935 
5 Claims 


1. A process for the conversion of hy- 
droecarbon oils which comprises subjecting 
hydrocarbon oil charging stock containing 
intermediate and residual portions of petro- 
leum to conversion conditions of cracking 
temperature and superatmospheric pres- 
sure in a first cracking stage, separating 
the resulting vaporous and liquid conver- 
sion products, subjecting the vapors to 
fractionation whereby their insufficiently 
converted components are condensed as re- 
flux condensate, recovering a desirable light 
distillate from the fractionated vapors by 
condensation, subjecting the reflux conden- 
sate to independently controlled conversion 
conditions of superatmospheric pressure 
and relatively higher temperature in a sec- 
ond cracking stage of the same system, 
separating the resulting vaporous and ligq- 
uid conversion products, subjecting the lat- 
ter to further vaporization at substantially 
reduced pressure relative to that at which 
they are produced, subjecting said liquid 
conversion products from the first cracking 
stage to further relatively mild conversion 
at cracking temperature and superatmos- 
pheric pressure for the purpose of material- 
ly reducing their viscosity, thereby form- 
ing additional vaporous and liquid conver- 
sion products, commingling the latter with 
the nonvaporous conversion products from 
said second cracking stage and recovering 
the commingled residual liquids, subjecting 
the vaporous products from said viscosity 
reducing operation and from said second 
cracking stage to fractionation for the for- 
mation of reflux condensate, returning the 
latter to said second cracking stage for 
further conversion, subjecting fractionated 


vapors of the desired end-boiling point from 


the last mentioned fractionating step to © 


condensation, and recovering the resulting 
distillate. 


2,101,517 
Patented Dec. 7, 1937 
HYDROCARBON OIL CONVERSION 
Jean Delattre Seguy 
Application filed July -5, 1932 
10 Claims — 


i 
ain F 
——— 


1. In a process for the conversion of 
hydrocarbon oil wherein the oil is subjected 
to conversion temperature at superatmos- 
pheric pressure in a heating coil and com- 
municating enlarged reaction chamber, 
wherein vaporous and residual liquid con- 
version products separate, vapors from the 


reaction chamber subjected to fractiona- _ 


tion, reflux condensate from the fraction- 
ator subjected to further conversion at 
superatmospheric pressure in a separate 
heating coil and communicating enlarged 
reaction chamber wherein vaporous and re- 
sidual liquid conversion products separate, 
vapors from said separate reaction cham- 
ber subjected to separate fractionation, re- 
flux condensate from said separate frac- 
tionator subjected to further conversion at 
superatmospheric pressure in another sep- 
arate heating coil and communicating en- 
larged reaction chamber wherein vaporous 


and residual liquid conversion products sep- | 


arate and vapors from the last mentioned 
reaction chamber subjected to separate 
fractionation, 
from the fractionation stages condensed 


and collected, the improvement which com- | 


prises withdrawing unvaporized residual oil 


from each reaction chamber, commingling | 
the residual oils and subjecting them to 


further vaporization at reduced pressure, 


subjecting the resulting vapors to fraction- _ 
ation, supplying to the last mentioned frac- | 
tionating stage reflux condensate from the | 


fractionator to which vapors from the last 


mentioned reaction chamber are supplied | 
and returning reflux condensate from said | 
last mentioned fractionating stage to the 


system for futher conversion. 
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and the overhead vapors | 


2,101,857 
Patented Dec. 14, 1937 
MANUFACTURE OF MOTOR FUELS 
Viadimir Ipatieff and Raymond E. Schaad 
Application filed April 23, 1936 
16 Claims 


9. A process for producing normally 
liquid hydrocarbons from a hydrocarbon 
mixture containing butenes and propylene, 
which comprises subjecting the mixture to 
polymerization in the presence of solid 
phosphoric acid catalyst in a plurality of 
stages, the first stage being at a butene 
polymerizing temperature and under suf- 
ficient pressure to maintain a substantial 
portion of the butenes in liquid phase, and 
a subsequent stage being at a propylene 
polymerizing temperature higher than that 
in the first stage and under a pressure such 
as to maintain the propylene in vapor 
phase. 


2,102,073 
Patented Dec. 14, 1937 

TREATMENT OF HYDROCARBONS 

Viadimir Ipatieff and Raymond E. Schaad 
Application filed April 19, 1935 
8 Claims 

4. A process for producing liquid hydro- 
carbons from a hydrocarbon mixture con- 
taining butenes and propylene which com- 
prises contacting the mixture with solid 
phosphoric acid catalyst at polymerizing 
_temperature, the phosphoric acid concentra- 
tion of the catalyst and the temperature be- 
ing controlled and correlated to selective- 
ly polymerize butenes from the mixture, 
and then contacting the remaining portion 
of the mixture with additional solid phos- 
phoric acid catalyst under conditions of 
temperature and phosphoric acid concen- 
tration which are controlled and correlated 
for optimum polymerization of propylene. 


2,102,074 
Patented Dec. 14, 1937 
TREATMENT OF HYDROCARBONS 
Vladimir Ipatieff and Raymond E. Schaad 
Application filed Feb. 24, 1936 
8 Claims 
8. A process for producing liquid hydro- 
carbons from normally gaseous olefin mix- 
tures which comprises subjecting the mix- 
ture successively to the action of ortho- 
phosphoric acid and pyrophosphoric acid 
under polymerizing conditions. 


2,102,269 
Patented Dec. 14, 1937 
CRACKING OF HYDROCARBON OILS 
Lyman C. Huff 
Application filed Feb. 26, 1930 

5 Claims 
1. A hydrocarbon oil cracking process 
which comprises initially cracking the oil 


in a primary cracking zone under sufficient 
pressure to retain a substantial portion 
thereof in the liquid phase, separating the 
thus treated oil into vapors and unvapor- 
ized oil, simultaneously cracking a con- 
densate separated from said vapors in the 
vapor phase in a second cracking zone, flash 
distilling said unvaporized oil by pressure 
reduction and dephlegmating the resultant 
flashed vapors independently of the vapor 


phase cracked vapors from said second 
cracking zone and in contact with fresh 
charging oil for the process thereby form- 
ing a mixture of unvaporized charging oil 
and flash reflux, dephlegmating the vapors 
from said primary cracking zone and the 
vapors from said second cracking zone in 
contact with portions of said mixture, then 
supplying the charging oil and resultant 
reflux condensate to the primary cracking 
zone, and condensing the dephlegmated va- 
pors. 


2,102,876 
Patented Dec. 21, 1937 
HEATING OF FLUIDS 
Marion W. Barnes 
Application filed Oct. 30, 1933 
6 Claims 


6. A heating apparatus comprising a fur- 
nace having a pair of independently fired 
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combustion and heating zones and an addi- 
tional heating zone communicating with 
both said combustion zones, a fluid conduit 
comprising serially connected heating tubes 
in one of said combustion zones, a second 
fluid conduit comprising serially connected 
heating tubes disposed in the other of said 
combustion zones and in said additional 
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heating zone, means for passing combus- 
tion gases from both said combustion zones 
over the tubes in said additional heating 
zone, and means for continuously recirculat- 
ing a regulated portion of the combustion 
gases having passed over the tubes in said 
additional zone from the latter zone to said 
other combustion zone. 


2,102,878 
Patented Dec. 21, 1937 
TREATMENT OF HYDROCARBON OILS 
Wayne L. Benedict 
Application filed May 23, 1936 
7 Claims 
1. A process for removing copper com- 
pounds from copper-sweetened hydrocarbon 
oils which comprises treating the copper- 
sweetened oil with a solid sulfide of a heavy 
metal above hydrogen in the electro-chem- 
ical series. 


2,102,889 
Patented Dec. 21, 1937 
TREATMENT OF HYDROCARBON OIL 
Carbon P. Dubbs 
Application filed July 19, 1930 
3 Claims 
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1. A hydrocarbon oil cracking process 
which comprises passing the oil in a re- 


stricted stream through a heating zone and 
heating the same therein to a cracking 


temperature under sufficient pressure to - 


maintain a substantial portion thereof in 
the liquid phase, discharging the heated 
oil into the upper portion of an enlarged 
reaction zone maintained under cracking 
conditions of temperature and pressure and 
passing the commingled vapors and liquid 
oil downwardly therethrough, withdrawing 
the vapors and liquid unvaporized oil as a 
mixture from the lower portion of the re- 
action zone and maintaining practically no 
liquid level in the reaction zone, separating 
the mixture withdrawn from the reaction 
zone into vapors and unvaporized oil and 
flash distilling the unvaporized oil by pres- 
sure reduction, subjecting vapors formed by 
the flushing of the unvaporized oil to a 
gasoline-producing vapor phase cracking 
operation at vapor phase cracking tempera- 
ture, dephlegmating the vapor phase 
cracked vapors in admixture with the va- 
pors removed from the reaction zone to 
condense insufficiently cracked fractions 
of the commingled vapors and returning re- 
sultant reflux condensate to the heating 
zone, and finally condensing the dephleg- 
mated vapors. 


2,102,927 
Patented Dec. 21, 1937 
TREATMENT OF HYDROCARBON GASES 
Hans Tropsch 
Application filed June 22, 1934 
2 Claims 


POLYMERIZER 
23 


STABILIZER 
. ——_ > 


1. A process which comprises stabilizing 
cracked gasoline distillate to separate gas- 
eous olefins from the gasoline, contacting 
the thus separated gas with a polymeriz- 
ing agent to produce gasoline-boiling hy- 
drocarbons therefrom, separating the latter 
from residual gases, cracking the residual 
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gases by heat treatment to produce poly- 
merizable olefins therefrom, cooling the 
cracked products to separate the polymer- 
izable olefins therefrom as liquid, and sup- 
plying said liquid to the aforesaid stabiliz- 
ing step whereby it is revaporized therein 
and passed through the polymerizing opera- 
tion together with the gaseous olefins sep- 
arated from said distillate. 


2,103,760 
Patented Dec. 28, 1937 
TUBE CLEANER 
John R. Turner 
Application filed April 15, 1935 
3 Claims 


1. A rotary tube cleaner comprising, in 
combination, a central shaft, means for at- 
taching one end of said shaft to a rotary 
motivating means, a cap attached to the 
opposite end of said shaft, transverse sta- 
tionary pins extending through the sides of 
said cap and held in place by said shaft, 
weighted arms pivotally attached to said 
cap by means.of said pins and extending 
generally parallel to the shaft, and cutters 
attached to one end of each of said 
weighted arms. 


2,104,049 
Patented Jan. 4, 1938 
TREATMENT OF MOTOR FUEL 
Jacque C. Morrell 
Application filed July 29, 19382 
9 Claims 


5. In the treatment of cracked hydro- 
carbon distillates of the type obtained by 
cracking hydrocarbons which produce sub- 
stantial quantities of phenolic substances 
in the cracked distillate, the steps of ex- 
tracting the crude phenolic substances, con- 
verting the same to more highly effective 
inhibitor bodies, and readding the same to 
the distillate in quantity sufficient to sta- 
bilize the distillate against gum formation. 


2,104,407 
Patented Jan. 4, 1938 
MANUFACTURE OF ARYL AMINES 
Charles L. Thomas 
Application filed Sept. 23, 1933 
5 Claims 


1. A process for alkylating an alkyl-free 
aromatic amine, which comprises treating 
a primary aryl amine with a mono-car- 
boxylic acid to form an acyl derivative, sub- 
jecting the acyl derivative to treatment 
with an olefinic hydrocarbon in the pres- 
ence of a condensation catalyst, and hydro- 
lyzing the resultant compound to form the 
alkylated aryl amine. 


2,104,418 
Patented Jan. 4, 1938 
TREATMENT OF HYDROCARBON OILS 
Gustav Egloff 
Application filed Feb. 11, 1931 
4 Claims 


4. A conversion process which comprises 
heating hydrocarbon oil to cracking tem- 
perature under pressure in a heating coil, 
separating the heated products into vapors 
and unvaporized oil in a separating zone 
maintained under pressure, discharging a 
portion of said unvaporized oil directly 
from the separating zone into a low pres- 
sure flash still, passing another portion of 
said unvaporized oil from the separating 
zone through a second heating coil and 
thence into the low pressure flash still, 
fractionating the first-named vapors and 
the vapors from the flash still, passing re- 
sultant reflux condensate through the sec- 
ond heating coil together with said other 
portion of the unvaporized oil, and finally 
condensing the fractionated vapors. 
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2,104,424 
Patented Jan. 4, 1938 
MANUFACTURE OF AROMATIC 
DERIVATIVES 
Vladimir Ipatieff and Aristid V. Grosse 
Application filed March 7, 1935 
5 Claims 
1. A process which comprises reacting 
a naphthene hydrocarbon with an aromatic 
hydrocarbon capable of being alkylated in 
the presence of aluminum chloride and hy- 
drogen chloride and in the substantial ab- 
sence of added olefins to form a hydrocar- 
bon derivative of the aromatic. 


2,105,515 
Patented Jan. 18, 1938 
TREATMENT OF HYDROCARBONS 
Joseph G. Alther 
Application filed Jan. 20, 1984 
16 Claims 


14. A process for coking heavy hydro- 
carbon material which comprises deposit- 
ing the material to be coked upon a sub- 
stantially horizontal refractory plate in a 
coking zone, heating said plate from below 
by combustion of fuel and supplying a cok- 
ing heat therethrough to the material to be 
coked, passing a hydrocarbon oil of lower 
boiling point than said heavy material in a 
restricted stream through a heating zone 
and heating the same therein to its crack- 
ing temperature, and discharging the thus 
heated light oil directly onto the material 
deposited on said plate to supply additional 
heat for the coking from above. 


2,105,526 
Patented Jan. 18, 1938 
PROCESS OF HYDROCARBON OIL 
CONVERSION 
Carbon P. Dubbs 
Application filed Dec. 3, 19382 

5 Claims 

1. A cracking process which comprises 


passing hydrocarbon oil in a restricted 
stream through a heating zone and heat- 
ing the same therein to cracking tempera- 
ture under pressure, discharging the hot 
oil stream into an enlarged reaction zone 
maintained under cracking conditions of 
temperature and pressure, removing vapors 
from the reaction zone and dephlegmating 
the same to condense insufficiently cracked 
fractions thereof, pen te resultant reflux 


condensate to the heating zone, combining 
a gasoline-containing portion of the de- 
phlegmated vapors with the hot oil stream 
discharging from the heating zone to the 
reaction zone, finally condensing the re- 
maining portion of the dephlegmated va- 
pors and introducing a portion of the re- 
sultant distillate into the reaction zone at 
a point remote from the point of discharge 
of the hot oil stream thereinto. 


2,105,549 
Patented Jan. 18, 1938 
CONVERSION OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Dec. 20, 1934 
7 Claims 
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1. A process which comprises topping 
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erude petroleum, thereby forming topped 
crude and a distillate containing natural 
gasoline fractions of the crude, distilling 
the topped crude to coke in a coking zone, 
combining vapors from the coking zone with 
said distillate, heating the resultant mix- 
ture in a heating coil sufficiently to enhance 
the anti-knock value of said gasoline frac- 
tions, fractionating resultant cracked va- 
pors independently of said vapors from the 
coking zone and separating relatively heavy 
and light reflux condensates therefrom, sup- 
plying such heavier reflux condensate to 
the coking zone for reduction to coke to- 
gether with the topped crude, subjecting 
the lighter reflux condensate to independ- 
ently controlled cracking conditions of tem- 
perature and pressure in a second heating 
coil, and introducing resultant heated prod- 
ucts into the coking zone to assist the cok- 
ing of the topped crude and heavier reflux 
condensate therein. 


2,105,554 
Patented Jan. 18, 1938 
TREATMENT OF HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed Nov. 21, 1930 
4 Claims 


4. A conversion process which comprises 
heating hydrocarbon oil to distillation tem- 
perature in a primary heating zone, sep- 
arating resultant vapors from unvaporized 
oil and cracking the former in vapor phase 
in a cracking zone, independently cracking 
the unvaporized oil in a second cracking 
zone at lower temperature than said vapors 
and under sufficient pressure to maintain 
a substantial portion thereof in liquid 
phase, removing the vapor phase cracked 
vapors from the first-named cracking zone 
and promptly cooling the same by direct 
contact with fresh charging oil for the proc- 
ess thereby vaporizing portions of the 
charging oil, removing vapors from said 
second cracking zone and combining the 
same with the commingled charging oil 
vapors and cooled vapor phase cracked va- 
pors, fractionating the resultant mixture to 
condense insufficiently cracked fractions 
thereof, supplying reflux condensate thus 
formed to the primary heating zone, and 
finally condensing the fractionated vapors. 


2,105,561 
Patented Jan. 18, 1938 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed June 29, 1936 
6 Claims 


1. A process for the treatment of hydro- 
carbon oils which comprises, subjecting hy- 
drocarbon oil charging stock for the proc- 
ess to fractional distillation whereby it is 
separated into selected relatively low boil- 
ing and high boiling fractions, subjecting 
selected low boiling fractions of the charg- 
ing stock to conditions of pyrolytic conver- 
sion in a heating coil, discharging the re- 
sulting products from the heating coil into 
a separating chamber and commingling 
therewith selected high boiling fractions of 
the charging stock, subjecting vaporous 
products from the separating chamber to 
fractionation whereby their insufficiently 
converted components are condensed as re- 
flux condensate, subjecting fractionated va- 
pors of the desired end boiling point to 
condensation, collecting the resulting dis- 
tillate, subjecting said reflux condensate to 
further conversion at cracking temperature 
and superatmospheric pressure in a sep- 
arate heating coil and communicating re- 
action chamber, withdrawing non-vaporous 
residual liquid from said separating cham- 
ber, subjecting the same to additional heat- 
ing under non-coking conditions in another 
separate heating coil, introducing the 
heated residual oil into said reaction cham- 
ber, withdrawing vaporous and liquid con- 
version products from the reaction cham- 
ber, introducing the same into a coking 
zone wherein their residual components are 
reduced to substantially dry coke, supply- 
ing vaporous products from the coking 
zone to the first mentioned fractionating 
step for fractionation together with the 
charging stock, and recovering from said 
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first mentioned fractionating step any 
motor fuel fractions of the commingled 
charging stock and vaporous products frqm 
the coking zone which are of satisfactory 
antiknock value. 


2,107,269 
Patented Feb. 8, 1938 
HYDROCARBON OIL CONVERSION 
John B. Barnes 
Application filed March 16, 1931 
2 Claims 


1. A hydrocarbon oil cracking process 
which comprises subjecting the oil to crack- 
ing conditions of temperature and pressure 
and separating the same into vapors and 
unvaporized oil, flash distilling the unva- 
porized oil by pressure reduction, dephleg- 
mating the flashed vapors and returning re- 
sultant reflux to the cracking step, combin- 
ing the flashed vapors uncondensed by the 
dephlegmation with the first-mentioned va- 
pors, heating the commingled vapors to va- 
por phase cracking temperature, dephleg- 
mating the thus heated vapors to condense 
heavier fractions thereof, blending such 
condensed fractions with the residue of the 
flash distillation and recovering the resul- 
tant blend as a product of the process, and 
finally condensing the dephlegmated va- 
pors. 


2,107,454 
Patented Feb. 8, 1938 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed Oct. 26, 1938 
2 Claims 


1. A process for the conversion of hy- 
drocarbon oils which comprises subjecting 
charging stock for the process to fractional 
distillation by commingling the same with 
hot conversion products from a heating coil 


whereby the commingled conversion prod- 
ucts and charging stock are separated into 
fractionated vapors, comprising desirable 
low-boiling fractions which are condensed 
and collected, intermediate fractions and 
high-boiling fractions supplying the inter- 


mediate fractions to the heating coil for — 


conversion, subjecting the high-boiling 
fractions to further vaporization, subject- 
ing the resulting vapors to fractionation, 
subjecting reflux condensate resulting from 
said fractionation to conversion tempera- 
ture at superatmospheric pressure in a 
separate heating coil and communicating 
reaction chamber, subjecting the resulting 
liquid conversion products to further va- 


porization at substantially reduced pres- 
sure, together with the aforementioned 
high-boiling fractions, subjecting the va- 
porous conversion products to said frac- 
tionation, together with the vapors result- 
ing from said further vaporization of the 
liquid conversion products and high-boiling 
fractions, subjecting fractionated vapors of 
the desired end-boiling point to condensa- 
tion and collecting the resulting products, 
the process being further characterized in 
that said further vaporization of the high- 
boiling fractions and liquid.. conversion 
products is assisted by commingling there- 
with a regulated portion of the hot conver- 
sion products from the first mentioned 
heating coil. 


2,107,492 
Patented Feb. 8, 1938 
METHOD OF HEATING FLUIDS 
Lev A. Mekler 
Application filed Jan. 6, 1932 
1 Claim 


A method for heating hydrocarbon oils in 
a cracking process comprising subdividing 
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vee 


the oil to be heated into two streams, 
advancing each stream through a bank of 
heating tubes wherein the oil is heated by 
convection, thence passing each stream 
through a bank of tubes disposed adjacent 
the floor of the furnace wherein the oil is 
subjected to radiant heat, thence advancing 
one of said streams through a bank of 
tubes adjacent one wall of the furnace and 


the other of said streams through a bank 
of tubes adjacent the opposite wall of the 
said furnace in each of which banks of 
tubes the oil is subjected to radiant heat 
and finally passing each stream through a 
bank of tubes adjacent the roof of the’ fur- 
nace to be subjected therein to further 
radiant heat treatment and thereafter com- 
bining the separate streams. 


2,107,509 
Patented Feb. 8, 1938 
-CONVERSION OF HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed May 10, 1933 
6 Claims 
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1. A process for producing motor fuel 
which comprises subjecting hydrocarbon oil 
heavier than gas oil in a heating zone to 
relatively mild cracking conditions of tem- 
perature and pressure such as to produce 
gas oil therefrom, 


separating the thus 


treated oil into a residue heavier than gas 
oil and a distillate containing the gas oil, 
passing such distillate through a second 
heating zone and heating the same therein 
to higher cracking temperature than the 
oil in the first-mentioned heating zone to 
produce gasoline therefrom, then commin- 
gling the thus heated distillate with residue 
from the first-named cracking treatment, 
separating vaporous from unvaporized re- 
action products, and fractionating and con- 
densing the separated vapors. 


2,107,793 
Patented Feb. 8, 1938 
CONVERSION OF HYDROCARBON OILS 
Lyman C. Huff 
Application filed Jan. 19, 1935 
11 Claims 
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1. In a process for the conversion of 
hydrocarbon oils wherein an oil is sub- 
jected to conversion conditions of elevated 
temperature and superatmospheric pres- 
sure in a heating coil, the heated products 
introduced into an enlarged _ reaction 
chamber, also maintained at superatmos- 
pheric pressure, wherein particularly their 
vaporous components are subjected to ap- 
preciable continued conversion and wherein 
separation of vaporous and liquid conver- 
sion products is accomplished, the vaporous 
and liquid conversion products separately 
withdrawn from the reaction chamber, the 
vaporous conversion products subjected to 
fractionation whereby their insufficiently 
converted components are condensed, frac- 
tionated vapors of the desired end-boiling 
point subjected to condensation and the 
resulting distillate collected, the improve- 
ment which comprises separating a rela- 
tively light reflux condensate and a rela- 
tively heavy reflux condensate from the 
vaporous products of the process undergo- 
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ing said fractionation, returning the light 
reflux condensate to the heating coil for 
further conversion, subjecting the heavy 
reflux condensate to independently con- 
trolled conversion conditions of elevated 
temperature and superatmospheric pres- 
sure in a separate heating coil, introducing 
the heated products from said separate 
heating coil into a coking chamber, with- 
drawing liquid conversion products from 
the reaction chamber and introducing the 
same into said coking chamber, supplying 
vapors from the coking chamber to a sep- 
arating chamber wherein undesirable high- 
boiling components, including any en- 
trained high coke-forming liquids, are re- 
moved therefrom, returning the liquid 
products from said separating chamber to 
the coking chamber and subjecting vapor- 
ous products from the separating chamber 
to said fractionation. 


2,107,794 
Patented Feb. 8, 1938 
MANUFACTURE OF ALCOHOLS 
Vladimir Ipatieff and Vasili Komarewsky 
Application filed Sept. 1, 1933 
8 Claims 
2. In the production of alcohol from 
olefin hydrocarbons, the step which com- 
prises treating the olefin with a phosphoric 
acid solution to which has been added from 
about 5% to 10% by weight of a metal 
oxide. 


2,108,649 
Patented Feb. 15, 1938 
TREATMENT OF HYDROCARBON OILS 
Allan H. Calderwood 
Application filed June 17, 1935 
2 Claims 


2. In a process for the treatment of 
hydrocarbon oils wherein the oil is sub- 


jected to conversion conditions of cracking 
temperature and superatmospheric pressure 
in a heating coil and communicating reac- 
tion chamber, the resulting vaporous and 
liquid conversion products separated, the 
latter subjected to further vaporization in 
a zone of substantially reduced pressure 
relative to that employed in the reaction 
chamber, the vaporous conversion products, 
including those evolved by said further 
vaporization of the liquids, Subjected to 
fractionation resulting in the formation of 
reflux condensate, the reflux condensate 
returned to the heating coil for further 
conversion, fractionated vapors of the de- 
sired end-boiling point subjected to con- 
densation and the resulting distillate recov- 
ered, the improvement which comprises 
withdrawing non-vaporous residual liquid 
in heated state from said zone of reduced 
pressure vaporization, passing the same in 
the form of a relatively fine spray into a 
quenching chamber, commingling oxidizing 
gas in relatively small regulated quantities 
with the stream of hot residual liquid pass- 
ing from said reduced pressure zone to the 
quenching chamber, contacting said spray 
with a spray of relatively cold water for 
the purpose of quenching the same and 
causing the formation of relatively small 
particles of semi-solid residual material, 
removing the latter from the quenching 
zone and introducing the same into a cok- 
ing zone, subjecting same in the coking 
zone to a high temperature whereby to 
reduce same to substantially dry coke, and 
returning the hydrocarbon vapors from the 
coking zone to said reduced pressure vapor- 
izing zone. 


2,108,686 
Patented Feb. 15, 1938 
HEATING OF FLUIDS 
Lev A. Mekler 
Application filed Dec. 14, 1932 — 
1 Claim 


An oil heating apparatus comprising a 
furnace having side walls, end walls, a roof 
and a floor, a pair of spaced bridge walls 
dividing the furnace into two outer com- 
partments and a central compartment, a 
plurality of horizontally spaced fuel ducts, 
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each provided with a burner, extending 
through each of said side walls adjacent the 
floor and adapted to project at least par- 
tially burned fuel toward one of said bridge 
walls, air ducts contiguous to and posi- 
tioned above and below each of the fuel 
ducts, means for passing combustion gases 
from both said outer compartments through 
the central compartment, heating tubes in 
each of the outer compartments disposed 
out of the main path of combustion gases 
therethrough, and additional heating tubes 
in the central compartment disposed in the 
path of the combustion gases therethrough. 


2,108,687 
Patented Feb. 15, 1938 
HEATING OF FLUIDS 
Lev A. Mekler 
Application filed Oct. 24, 1933 
12 Claims 
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1. Ina furnace, for the heating of fluids, 
having side walls, end walls, a roof and a 
floor, and a combustion and heating zone, 
the combination of a firing tunnel com- 
municating with said combustion and heat- 
ing zone, through which a partially or com- 
pletely burned fuel-air mixture is supplied 
thereto, means for separately introducing 
regulated quantities of additional air to the 
combustion and heating zone above and 
beneath the firing tunnel, a fluid conduit 
located adjacent the roof of the furnace, 
and a fluid conduit located adjacent the 
floor of the combustion and heating zone. 


2,108,688 
Patented Feb. 15, 1938 
FURNACE 
Lev A. Mekler 
Application filed Oct. 13, 1934 
11 Claims 


1. In a furnace having a combustion 
chamber, the combination of a firing struc- 


ture adjacent the lower portion of the fur- | 


nace and comprising a central firing tunnel 
and a pair of air ducts, one disposed above 
and the other below the. central tunnel, 


means for supplying a controlled mixture 
of combustible fuel and air through said 
central firing tunnel to said combustion 
chamber of the furnace and means for sep- 
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arately supplying independently controlled 
amounts of additional air to the combus- 
tion chamber through each of said air 
ducts. 


2,108,690 
Patented Feb. 15, 1938 
METHOD FOR VAPOR PHASE 
TREATMENT OF PETROLEUM 
DISTILLATES 
Henry S. Montgomery 
Application filed March 30, 1932 
5 Claims 
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1. The method of purifying hydrocarbon 
vapors which comprises passing such va- 
pors through a body of adsorbent poly- 
merizing agent to cause polymerization of 
certain constituents of said vapors to form 
liquid polymers, said vapors being caused 
to pass through said adsorbent body in such 
manner as to cause said liquid polymers to 
drain from said body through paths shorter 
than the vertical free-fall path of the poly- 
mers and at an angle to said vertical free- 
fall path, said adsorbent body being dis- 
posed at an angle to the vertical and in- 
clined to the horizontal, and said vapors 
being passed through said body in an 
upward direction. 
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2,109,631 
Patented March 1, 1938 
CONVERSION OF HYDROCARBON OILS 
Charles H, Angell 
Application filed May 16, 1935 
7 Claims 


46 «47 


FRACTIONATOR _ 


3. In a process for the conversion of 
hydrocarbon oils wherein intermediate 
liquid conversion products, comprising re- 
flux condensate formed by fractionation of 
the vaporous conversion products of the 
process, are subjected to conversion condi- 
tions of cracking temperature and super- 
atmospheric pressure in a heating coil and 
communicating reaction chamber, vaporous 
and liquid conversion products separated in 
the reaction chamber and separately with- 
drawn therefrom, the improvement which 
comprises introducing a portion of the va- 
porous products withdrawn from the reac- 
tion chamber into a vaporizing chamber, 
introducing hydrocarbon oil charging stock 
for the process into the vaporizing chamber 
wherein it is subjected to appreciable va- 
porization by contact with said portion of 
the hot vaporous products from the reac- 
tion chamber, withdrawing non-vaporous 
liquids from the vaporizing chamber and 
introducing the same into the reaction 
chamber wherein they are subjected to 
relatively mild conversion by contact with 
the heated products from said heating coil, 
withdrawing vaporous products from the 
vaporizing chamber, combining the same 
with the remaining portion of the vaporous 
products from the reaction chamber and 
subjecting the resultant mixture to frac- 
tionation for the formation of said reflux 
condensate which is returned to the heating 
coil for further conversion, subjecting frac- 
tionated vapors of the desired end-boiling 
point to condensation and recovering the 
resulting distillate. 


2,109,640 
Patented March 1, 1938 
CONVERSION OF HYDROCARBON OILS 
Jacob Benjamin Heid 
Application filed July 18, 1934 
10 Claims 
1. A process for the conversion of hy- 


drocarbon oils which comprises subjecting 
a relatively high-boiling oil from within the 
system to conversion temperature at super- 
atmospheric pressure in a heating coil, intro- 
ducing the heated products into a separat- 
ing chamber also operated at substantial 
superatmospheric pressure wherein vapor- 
ous and liquid conversion products are 
quickly separated, introducing vaporous 
conversion products from the separating 
chamber into a reaction chamber, also 
operated at substantial superatmospheric 
pressure, wherein they are subjected to 
continued conversion, introducing the re- 
sulting products from the reaction cham- 
ber into a fractionator wherein they are 
subjected to fractionation for the separa- 
tion of reflux condensate, comprising their 
insufficiently converted components, from 
their desirable lower boiling components, 
subjecting fractionated vapors of the de- 
sired end-boiling point to condensation, 


recovering the resulting distillate, with- 
drawing liquid conversion products from 
the separating chamber and introducing 
them into a vaporizing chamber operated 
at substantially reduced pressure relative 
to that employed in the separating cham- 
ber, whereby they are subjected to appreci- 
able further vaporization, withdrawing 
non-vaporous residual liquid from the 
vaporizing chamber and introducing the 
same into a coking chamber, separating 
said reflux condensate into selected rela- 
tively low-boiling and high-boiling frac- 
tions, returning the high-boiling fractions 
to the heating coil for further conversion, 
subjecting the low-boiling fractions to 
independently controlled more severe con- 
version conditions in a separate heating 
coil, introducing the highly heated products 
from said separate heating coil into the 
coking chamber to serve as a heat carrying 
medium for assisting the coking operation 
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and directing the vaporous products from 
said coking and vaporizing steps to the 
fractionator for treatment together with 
the conversion products from the reaction 
chamber. 


2,110,495 
Patented March 8, 1938 
CONVERSION OF HYDROCARBON OILS 
Charles H. Angell 
Application filed Dec. 11, 1935 
12 Claims 


1. In a process for the conversion of 
hydrocarbon oils wherein oils of relatively 
high-boiling characteristics recovered from 
within the system are subjected to conver- 
sion conditions of cracking temperature and 


-superatmospheric pressure, the resulting 


vaporous and residual liquid conversion 
products separated and the vaporous prod- 
ucts subjected to fractionation in com- 
mingled state with hydrocarbon oil charg- 
ing stock for the process, the improvement 
which comprises recovering from the frac- 
tionating step any desirable low-boiling 
components of the commingled charging 
stock and vaporous conversion products, 
separating the remaining components of 
the commingled materials into relatively 
low-boiling and high-boiling fractions, sub- 
jecting the latter to said conversion, sep- 
arately subjecting said relatively low- 
boiling fractions to independently controlled 
conversion conditions of cracking tempera- 
ture and superatmospheric pressure, cool- 
ing the resulting heated products suffi- 
ciently to prevent any substantial further 
conversion thereof, separating the resulting 
partially cooled materials into vaporous 
and residual liquid components, subjecting 
the vapor to fractionation whereby their 
insufficiently converted components are 
condensed as reflux condensate, subjecting 
fractionated vapors of the desired end- 
boiling point from the last mentioned frac- 
tionating step to condensation, recovering 
the resulting distillate, and subjecting 
reflux condensate recovered from the last 
mentioned fractionating step to conversion 
in the first mentioned cracking stage of 
the system, separately heating residual 


liquid from the separating stage of the 
first-mentioned cracking operation to a 
high conversion temperature under non- 
coking conditions, introducing the resultant 
heated products to a coking zone wherein 
their high-boiling components are reduced 
to coke, and returning vaporous products 
from the coking zone to the separating 
stage of the second-mentioned cracking 
operation. 


2,111,380 
Patented March 15, 1938 
HEATING OF FLUIDS 
Marion W. Barnes 
Application filed May 4, 1933 
11 Claims 
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10. In the heating of hydrocarbon fluid 
in furnaces of the type having a pair of 
independently fired combustion zones and 
a convection zone receiving combustion 
gases from both the combustion zones; the 
method which comprises heating the hydro- 
carbon fluid to conversion temperature by 
passage through the convection zone and 
one of said combustion zones, the fluid 
being heated predominantly by convection 
from said gases in the convection zone and 
predominantly by radiant heat in the com- 
bustion zone and the fluid being passed 
through the latter zone in a single stream, 
dividing said single stream, after elevation 
thereof to conversion temperature, into a 
plurality of substantially equal streams 
and passing the latter through the other 
of said combustion zones wherein the fluid 
is maintained at conversion temperature 
predominantly by radiant heat, and sub- 
jecting the equal streams to substantially 
uniform heating conditions during their 
passage through the last named combus- 
tion zone. 


2,111,401 
Patented March 15, 1938 
CONVERSION OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Jan. 30, 1936 

6 Claims 
1. In a process for the conversion of 
hydrocarbon oils, wherein an oil of rela- 
tively high-boiling characteristics is sub- 
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jected to conversion conditions of cracking 
temperature and superatmospheric pressure 
in a heating coil and communicating reac- 
tion chamber, vaporous and liquid conver- 
sion products separately withdrawn from 
the reaction chamber and the former 
subjected to fractionation, the improve- 
ment which comprises subjecting said 
liquid conversion products withdrawn from 
the reaction chamber to continued conver- 
sion under independently controlled heating 
conditions in a separate heating coil, intro- 
ducing the resulting heated products into 
a separate enlarged chamber wherein va- 
porous and non-vaporous conversion prod- 
ucts are separated, subjecting the former 


to said fractionation whereby their insuffi- 
ciently converted components are con- 
densed as reflux condensate and separated 
into selected relatively low-boiling and 
high-boiling fractions, subjecting fraction- 
ated vapors of the desired end-boiling point 
to condensation, recovering the resulting 
distillate, returning said high-boiling frac- 
tions of the reflux condensate to the first 
mentioned heating coil for further conver- 
sion, subjecting said low-boiling fractions 
of the reflux condensate to independently 
controlled conversion conditions of crack- 
ing temperature and superatmospheric 
pressure in a separate heating coil, and 
introducing the resulting heated products 
into said reaction chamber. 


2,112,224 
Patented March 29, 1938 
RADIANT HEAT FURNACE 
Joseph G. Alther 
Application filed March 14, 1933 
5 Claims 


1. A heating apparatus comprising a 
furnace, four rows of horizontal heating 
tubes defining a central rectangular com- 
bustion zone in the furnace, the tubes of 
each row being superimposed one above the 
other in a vertical plane and being spaced 
from the walls of the furnace to provide 
a second combustion zone between the 
tubes and the furnace walls, a plurality 


of burners at one end of said central zone 
and adapted to project flame into the latter, 
additional burners at one end of and 
adapted to project flame into said second 
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zone, the tubes being arranged to receive 
direct radiant heat on opposite sides there- 
of from the flames, and means for removing 
combustion gases from said zones. 


2,112,360 
Patented March 29, 1938 
APPARATUS FOR CRACKING 
PETROLEUM OIL 
Carbon P. Dubbs 
Application filed May 21, 1936 
3 Claims 
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2. An oil cracking apparatus comprising 
a heating coil and an enlarged chamber 
communicating therewith, a fractionator 
and means for passing vapors from the 
chamber to the fractionator, a condenser 
communicating with the fractionator, 
means for contacting condensate formed 
in said condenser with said vapors prior to 
their introduction to the fractionator, and 
means for returning reflux condensate from 
the fractionator to said coil. 


2,112,376 
Patented March 29, 1938 

CONVERSION OF HYDROCARBON OILS 

Jacque C. Morrell 

Application filed Oct. 8, 1934 
6 Claims 

1. A process for the fractional distilla- 
tion and conversion of hydrocarbon oils, 
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which comprises subjecting hydrocarbon 
oil of relatively wide boiling range to frac- 
tional distillation at substantial superat- 
mospheric pressure whereby it is separated 
into selected relatively low-boiling and 
high-boiling fractions, withdrawing said 
low-boiling fractions from the fractional 
distilling stage in vaporous state and sup- 
plying the same, without intentional con- 
densation thereof, to a heating coil wherein 
they are subjected to conversion conditions 
of elevated temperature and superatmos- 
pheric pressure, introducing the products 
from said heating coil into an enlarged 
reaction chamber also maintained at super- 
atmospheric pressure and at a conversion 
temperature, introducing said _ selected 
high-boiling fractions of the charging stock 
into said reaction chamber wherein they 
are subjected to conversion, withdrawing 
vaporous and liquid conversion products 
from the reaction chamber, subjecting the 
latter to further vaporization at substan- 
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tially reduced pressure, subjecting the va- 


porous conversion products of the process | 


to fractionation, whereby their insufficiently 
converted components are condensed as 
reflux condensate and _ separated into 
selected relatively low-boiling and high- 
boiling fractions, subjecting the fraction- 
ated vapors of the desired end-boiling point 
to condensation, collecting the resulting 
distillate, returning said high-boiling frac- 
tions of the reflux condensate to the reac- 
tion chamber for further conversion, sub- 
jecting said selected low-boiling fractions 
of the reflux condensate to independently 
controlled conversion conditions of elevated 
temperature and superatmospheric pres- 
sure in a separate heating coil and intro- 
ducing the heated products from said sep- 
arate heating coil into the reaction chamber. 


2,112,377 
Patented March 29, 1938 
CONVERSION AND COKING OF 
HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Oct. 13, 1934 
4 Claims 


DISTILLING 
COLUMN: 


FURNACE 7. 


a 


1. In a process for the fractional dis- 
tillation and pyrolytic conversion of hydro- 
earbon oils wherein intermediate conversion 
products of the process are subjected to 
conversion conditions of elevated tempera- 
ture and superatmospheric pressure in a 
heating coil and communicating enlarged 
reaction chamber, vaporous and residual 
liquid conversion products withdrawn from 
the reaction chamber, the latter subjected 
to coking in a coking chamber, vaporous 
conversion products of the process, includ- 
ing those from the coking zone, subjected 
to fractionation, whereby their insuffi- 
ciently converted components are con- 
densed as reflux condensate, fractionated 
vapors of the desired end boiling point 
subjected to condensation, the resulting 
distillate collected and reflux condensate 
from the fractionator of the system, com- 
prising said intermediate conversion prod- 
ucts of the process, returned to the heating 
coil for further conversion, the improve- 
ment which comprises subjecting hydrocar- 
bon oil charging stock for the process, 
comprising an oil of relatively wide boiling 
range, to fractional distillation at substan- 
tial superatmospheric pressure whereby it 
is separated into selected relatively low 
boiling and high boiling fractions, with- 
drawing said low boiling fractions from the 
fractional distilling stage in vaporous state 
and supplying the same without intentional 
condensation thereof to a separate heating 
coil wherein they are subjected to conver- 
sion conditions of elevated temperature and 
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superatmospheric pressure, introducing the 
highly heated products from said separate 
heating coil into direct contact with the 
materials undergoing coking in the coking 
chamber for the purpose of assisting their 
reduction to coke and supplying said 
selected high boiling fractions of the charg- 
ing stock from the fractional distilling 
stage to the reaction chamber wherein they 
commingle with and are subjected to con- 
version together with the products from the 
first mentioned heating coil. 


2,112,846 
Patented April 5, 1938 
TREATMENT OF HYDROCARBONS 
Vladimir Ipatieff and Herman Pines 
Application filed May 1, 1937 
6 Claims 
1. A process for producing gasoline boil- 
ing hydrocarbons which comprises alkylat- 
ing isobutane with isobutylene in the 
presence of aluminum chloride at tempera- 
tures of 0°C. or below. 


2,112,847 
Patented April 5, 1938 
TREATMENT OF HYDROCARBONS 
Viadimir Ipatieff and Herman Pines 
Application filed May 1, 1937 
6 Claims 
1. A process for the production of alkyl 
derivatives of isobutane which comprises 
subjecting said isobutane to the action of 
propylene in the presence of aluminum 
chloride and hydrogen chloride at a tem- 
perature of 0°C. or below. 


2,113,639 
Patented April 12, 1938 
CONVERSION OF HYDROCARBON OILS 
Charles H. Angell 
Application filed May 16, 1935 
3 Claims 

1. In a process for the conversion of 
hydrocarbon oils wherein intermediate con- 
version products of the process are sub- 
jected to conversion conditions of cracking 
temperature and superatmospheric pressure 
in a heating coil and communicating re- 
action chamber, both vaporous and liquid 
conversion products withdrawn from the 
reaction chamber and introduced into a re- 
duced pressure vaporizing chamber wherein 
separation of vaporous and liquid conver- 
sion products is accomplished, the improve- 
ment which comprises introducing hydro- 
carbon oil charging stock for the process, 
comprising an oil of relatively wide boiling 
range, into said vaporizing chamber where- 
by it is subjected to vaporization and 
thereby separated into selected relatively 
low-boiling and _ high-boiling fractions, 
withdrawing non-vaporous residual liquid 
conversion products and non-vaporous high 


boiling fractions of the charging stock from 
the vaporizing chamber, introducing the 
same into a coking zone and reducing the 
same therein to substantially dry coke, 
introducing vaporous products from the 
coking zone into the vaporizing chamber, 
fractionating the vaporous products from 
the vaporizing chamber and separating 
selected relatively low-boiling and high- 
boiling fractions therefrom, returning the 
last-named high-boiling fractions to said 
heating coil for further conversion, sub- 


jecting the last-named low-boiling fractions 
to independently controlled conversion 
conditions of higher cracking temperatures 
and superatmospheric pressure in a sep- 
arate heating coil, introducing a regulated 
portion of the heated products from said 
separate heating coil into the coking zone 
for the purpose of assisting the coking 
operations and supplying the remaining 
portion thereof to the vaporizing chamber, 
and finally condensing the fractionated 
vapors. 


2,113,654 
Patented April 12, 1938 
TREATMENT OF CATALYSTS 
Vladimir Ipatieff and Ben B. Corson 
Application filed Jan. 16, 1935 
6 Claims 


1. A process for the regeneration of 
polymerization catalysts comprising a phos- 
phoric acid and an adsorbent material 
which has been contaminated with car- 
bonaceous deposits during the use thereof 
which comprises, subjecting said catalyst 
to the action of air to burn off the com- 
bustible residues from said catalyst and 
thereafter to the action of steam at a tem- 
perature of from 400°F. to 550°F. to 
dehydrate the phosphoric acid. 
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2,114,515 
Patented April 19, 1938 
CONVERSION OF HYDROCARBON OILS 
Joseph G. Alther 
Application filed June 12, 1935 
9 Claims 


1. Ina process for the pyrolytic conver- 
sion of hydrocarbon oils wherein relatively 
low-boiling and high-boiling hydrocarbon 
oils are each subjected to independently 
controlled conversion conditions of crack- 
ing temperature, superatmospheric pres- 
sure and conversion time while passing in 
a restricted stream through a heating coil, 
the low-boiling oil being heated to higher 
cracking temperature than the high-boiling 
oil, the separate streams of heated rela- 
tively low-boiling and high-boiling oils 
introduced into an enlarged vertical reac- 
tion chamber also maintained at substantial 
superatmospheric pressure, resulting va- 
porous conversion products separated from 
liquid conversion products in the reaction 
chamber and the former subjected to frac- 
tionation for the recovery of desirable light 
distillate by condensation of the fraction- 
ated vapors, the improvement which com- 
prises introducing the stream of heated 
relatively low-boiling oil into said reaction 
chamber at a point a substantial distance 
remote from the point of introduction 
thereto of the stream of heated high-boiling 
oil, removing the separated vaporous con- 
version products from the chamber at a 
point intermediate the points of introduc- 
tion of said streams thereto, and separately 
removing the liquid conversion products 


from the lower portion of the chamber. 


2,114,516 
Patented April 19, 1938 
CONVERSION OF HYDROCARBON OILS 
Charles H. Angell 
Application filed May 29, 1935 

2 Claims 
1. <A process for the cracking of hydro- 
carbon oils which comprises, introducing 
hydrocarbon oil charging stock of relatively 


wide boiling range into a vaporizing and 
separating chamber and therein separating 
its relatively low boiling components from 
its relatively heavy components of high 
coke-forming characteristics, withdrawing 
hot high boiling liquids from said vaporiz- 
ing and separating chamber and directly 
introducing the same, without intermedi- 
ate cracking thereof, into a coking zone, 
reducing the same therein to coke by con- 
tact with hot cracked vapors, subjecting 
the vapors from the vaporizing and sep- 
arating chamber to fractionation whereby 
their components boiling above the range 
of the desired final light distillate product 
of the process are condensed as reflux con- 
densate, subjecting fractionated vapors of 
the desired end boiling point to condensa- 
tion, recovering the resulting distillate, 


subjecting reflux condensate formed by said 
fractionation to conversion conditions of 
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cracking temperature and superatmos- 
pheric pressure in a heating coil, introduc- 
ing the heated oil into another separating 
chamber wherein separation of vaporous 
and liquid conversion products is accom- 
plished without any substantial further 
cracking of either, withdrawing liquid con- 
version products from the last-mentioned 
separating chamber and introducing the 
same in regulated quantities into the same 
vaporizing and separating chamber to 
which the charging stock is supplied, 
wherein they are subjected to further va- 
porization, separately withdrawing only 
relatively clean vaporous products from 
said other separating chamber, subjecting 
the same to controlled conditions of further 
conversion under cracking temperature in 
a separate heating coil, introducing the 
heated products from said separate heating 
coil into the coking zone as said hot cracked 
vapors to assist the coking operation, and 
transferring vapors from the coking zone 
to the vaporizing and separating chamber. 


2,114,533 
Patented April 19, 1938 
CONVERSION AND COKING OF 
HYDROCARBON OILS 
Lyman C. Huff 
Application filed Aug. 21, 1933 
5 Claims 
5. In the coking of hydrocarbon oils 
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wherein heavy hydrocarbon oil is heated in 
a coil and subsequently distilled to coke in 
an enlarged chamber and passage of the 
oil through the heating coil continued until 
a substantial body of coke has accumu- 
lated in the chamber, the evolved vapors 
fractionated and resultant reflux conden- 
sate returned to the coil for retreatment 
with the heavy oil; the method which com- 
prises discontinuing the supply of the 
heavy oil to the coil when a substantial 
body of coke has accumulated in the cham- 


ber, continuing the return of reflux con- 
densate to the heating coil, introducing the 
heated reflux condensate into direct con- 
tact with the mass of coke accumulated in 
the chamber, subsequently replacing the 
reflux condensate supplied to the heating 
coil with a lower boiling fluid and heating 
the latter in the coil to higher temperature 
than the reflux condensate, and introducing 
the highly heated fluid into direct contact 
with the mass of coke in the chamber to 
effect substantial devolatilization of the 
coke. 


2,114,544 
Patented April 19, 1938 
THERMAL DECOMPOSITION OF 
HYDROCARBONS 
Jean Delattre Seguy 
Application filed Jan. 31, 1930 
6 Claims 


1. A process for the conversion of hy- 
drocarbon fluids, comprising flowing hydro- 
carbon fluid through an elongated passage- 
way of restricted cross sectional area, 
heating a portion of said passageway in one 
zone with hot gases of combustion, then 
dividing said gases of combustion into two 
streams and discharging one of the streams 
from the process, subsequently mixing a 
comparatively cool medium with the re- 
maining stream of gases of combustion 


leaving said zone, and contacting the re- 


sultant gaseous mixture with another sub- — 


stantially posterior portion of said passage- 
way in a second zone. 


2,115,606 
Patented April 26, 1938 
PROCESS FOR HYDROCARBON 
OIL CONVERSION 
Joseph G. Alther 
Application filed June 27, 1936 
' 14 Claims 


1. In a process wherein hydrocarbon oil 
charging stock is heated to a temperature 
sufficient to effect substantial vaporization 
thereof, its resulting vaporous and liquid 
components separated and the vapors sup- 
plied to a separate cracking zone wherein 


they are subjected to temperature and 


pressure conditions regulated to effect the 
production therefrom of high yields of good 
antiknock gasoline, the improvement which 
comprises commingling relatively hot con- 
version products from said cracking zone 
with said liquid components, whereby to 
effect appreciable further vaporization of 
the latter, removing the remaining unva- 
porized residue from the system, subjecting 
the vaporous products including those re- 
sulting from further vaporization of said 
liquid components to fractionation for the 
formation of reflux condensate, subjecting 
fractionated vapors of the desired end- 
boiling point to condensation, separating 


the resulting distillate and uncondensed — 
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gases, recovering the distillate, and return- 
ing a portion of the uncondensed gases to 
said cracking zone and therein heating the 
same to an oil cracking temperature to- 
gether with said vaporous components sup- 
plied thereto. 


2,115,781 
Patented May 3, 1938 
PROCESS FOR THE TREATMENT OF 
STORED CRACKED GASOLINE 
Jacque C. Morrell 
Application filed Nov. 12, 1934 
1 Claim 

A process for restoring deteriorated 
cracked gasoline containing organic perox- 
ides developed therein as a characteristic 
of the deterioration and tending to form 
gums and to reduce the antiknock value 
characteristic of the gasoline before its said 
deterioration, said process comprising 
treating said deteriorated cracked gasoline 
with a ferrous salt having a reducing action 
on said peroxides, and separating any un- 
consumed quantity of said salt and the 
reaction products from the thus treated 
gasoline. 


2,115,794 
Patented May 3, 1938 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed Aug. 10, 1936 
2 Claims 


1. A hydrocarbon oil conversion process 
which comprises fractionating cracked va- 
pors in a fractionating zone to condense 
heavier fractions thereof, independently 
fractionating charging oil for the process 
in a second fractionating zone to form a 
distillate cracking stock and residual charg- 


ing oil, subjecting reflux condensate from 
the first-named fractionating zone and said 
distillate stock to independently controlled 
cracking conditions of temperature and 
pressure in separate heating coils and in- 
troducing the resultant products into a 
common separating chamber wherein va- 
pors are separated from residue, removing 
the vapors from the chamber and separat- 
ing high-boiling fractions thereof by pass- 
ing the removed vapors in indirect heat 
exchange with the charging oil prior to 
introduction of the latter to said second 
zone and by direct contact of the removed 
vapors with said residual charging oil from 
the second zone, returning such separated 
high-boiling fractions of the vapors to the 
chamber together with unvaporized por- 
tions of the charging oil from the contacting 
step, introducing the remaining uncon- 
densed vapors to the first-named fraction- 
ating zone for fractionation therein, and 
finally condensing the fractionated vapors. 


2,116,151 
Patented May 3, 1938 
MANUFACTURE OF MOTOR FUELS 
Viadimir Ipatieff and Ben B. Corson 
Application filed Feb. 29, 1936 
1 Claim 
A process for the production of liquid 
polymers from ethylene, which comprises 
subjecting ethylene to the action of a solid 
catalyst comprising essentially a calcined 
mixture of a phosphoric acid and a siliceous 
material at a temperature of the order of 
approximately 500 to 700°F. and a super- 
atmospheric pressure above 300 pounds per 
square inch and for a contact time of at 
least 300 seconds to polymerize and to con- 
vert the ethylene into liquid polymers, and 
recovering the liquid polymers. 


2,116,157 
Patented May 3, 1938 
MANUFACTURE OF MOTOR FUELS 
Jacque C. Morrell 
Application filed Jan. 29, 1936 
10 Claims 


9. A process for producing normally 
liquid hydrocarbons from a mixture of 3 
and 4 carbon atom olefins and paraffins 
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which comprises subjecting the mixture to 
catalytic polymerization under sufficient 
pressure to maintain a substantial portion 
thereof in liquid phase, separating resulting 
olefin polymers from the unconverted paraf- 
fins, dehydrogenating the separated paraf- 
fins to produce 3 and 4 carbon atom olefins 
therefrom, separating the latter as liquid 
from the gaseous dehydrogenation prod- 
ucts of less than 3 carbon atoms, and sup- 
plying the 3 and 4 carbon atom olefins in 
liquid form to the polymerizing step. 


Re. 20,740 
Reissued May 24, 1938 
METHOD OF TREATING 
HYDROCARBONS 
Edward E. Stewart 
Application filed April 25, 1935 
6 Claims 


1. The method of treating hydrocarbon 
oil including heating a stream of oil under 
pressure to cracking temperature, passing 
the heated stream of oil through a confined 
column of the hot oil at cracking tempera- 
ture in a primary cracking zone, maintain- 
ing pressure on said column of hot oil to 
retain the column in liquid state, passing 
oil from said primary cracking zone to a 
secondary cracking zone, drawing off liquid 
from the secondary cracking zone at a rate 
to prevent substantial accumulation of 
liquid oil therein, passing vapors from said 
secondary cracking zone to a vapor zone, 
controlling flow of vapors to the vapor zone 
to maintain relatively high pressure in the 
secondary cracking zone, delivering vapors 
from the vapor zone to a blending zone, 
condensing heavier components of said va- 
pors in the blending zone, delivering con- 
densate from the blending zone to a pri- 
mary separating zone, withdrawing vapors 
from the primary separator zone, drawing 
liquid oil from said primary separating 
zone for supply of cracking stock, and 
delivering preheated initial charging stock 
to the blending zone for commingling of 
vapors and condensate of said initial stock 
with vapors and condensate of the cracked 
oil. 


2,118,605 
Patented May 24, 1938 
PROCESS FOR CRACKING 
HYDROCARBON OILS 
Lyman C, Huff 
Application filed Nov. 13, 193u 
1 Claim 


The process of treating hydrocarbon oils 
that comprises subjecting hydrocarbon oil 
in a first cracking. zone to a substantially 
liquid phase cracking temperature to effect 
conversion of the high boiling hydrocarbon 
oils into lower boiling hydrocarbon oils, 
vaporizing the lower boiling hydrocarbons 


of the cracked products, withdrawing the 


unvaporized oil from the system, fraction- 
ating the evolved vapors in a first fraction- 
ating zone to form a gasoline-like vapor — 
fraction, a lighter reflux condensate and 
a heavier reflux condensate, returning the 
heavier condensate to said liquid phase 
cracking operation, subjecting said lighter 
condensate to a vapor phase cracking tem- 
perature in a second cracking zone, con- 
tacting relatively heavy fresh charging 
stock with the resulting vapors from the 
vapor phase cracking operation to thereby 
vaporize a portion of the fresh charging 
stock, withdrawing the unvaporized portion 
of the charging stock from the system, de- 
phlegmating the combined vapors from the 
vapor phase cracking operation and the va- 
pors from the fresh charging stock in a 
second fractionating zone to produce a va- 
por fraction suitable for the production of 
gasoline and a reflux condensate suitable 
as a clean cracking stock and charging said 
clean cracking stock to the liquid phase 
cracking operation. 


2,119,101 
Patented May 31, 1938 
TREATMENT OF HYDROCARBONS 
Gustav Eglofft 
Application filed July 31, 1937 
2 Claims 


1. In the conversion of hydrocarbon oils 
heavier than gasoline into more valuable 
products, the method which comprises 
cracking the oil and separating therefrom: 
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at least two fractions of different boiling 
points, hydrogenating the lighter of said 
fractions by subjection to hydrogenating 
conditions of temperature and pressure, 
independently hydrogenating the heavier 
of said fractions at higher temperature and 


under lower pressure than the lighter frac- 
tion, combining the vapors formed by the 
independent hydrogenation of said frac- 
tions, fractionally condensing the resultant 
vaporous mixture to form.a plurality of con- 
densates, and recycling the heavier of said 
condensates to the cracking step. 


2,119,110 
Patented May 31, 1938 
TREATMENT OF HYDROCARBON OILS 
John Warren McCaffrey 
Application filed July 10, 1934 
18 Claims 


6. In a process for the pyrolytic conver- 
sion of hydrocarbon oils wherein the oil is 
subjected to conversion conditions of tem- 
perature and pressure, resulting vaporous 
and non-vaporous products separated, the 
vapors subjected to fractionation for the 
removal of their insufficiently converted 
components, the fractionated vapors sub- 
jected to polymerization for the conversion 
of normally liquid unsaturated components 
of the vaporous products into saturated 
compounds, the resulting vaporous prod- 
ucts subjected to condensation by cooling 
and the resulting distillate and gaseous 
products recovered and separated, the im- 
provement which comprises subjecting the 
gases to chemical treatment for the conver- 
sion of unsaturated components thereof 
into dioxane, recovering the dioxane, re- 
turning a regulated portion thereof to the 
polymerizing step as a polymerizing agent 


and commingling another regulated portion 
of the dioxane with said distillate product. 

17. Motor fuel comprising gasoline con- 
taining as an improver a small amount of 
dioxane. 


2,119,818 
Patented June 7, 1938 
APPARATUS AND PROCESS FOR 


~ TREATING HYDROCARBON OILS 


Lester Kirschbraun 
Application filed April 1, 1920 
19 Claims 


1. A continuous process for treating hy- 
drocarbon oils, comprising subjecting the 
oil to heat in a cracking zone to be heated 
to a cracking temperature, in passing the 
oil through successive vapor releasing 
chambers of diminishing temperatures and 
pressure, in removing reflux condensate 
from the vapors produced in each vapor 
releasing chamber, and in passing the va- 
pors produced in one vapor releasing cham- 
ber through a body of oil undergoing treat- 
ment at a cracking temperature in the 
succeeding vapor releasing chambers of 
lower temperature and pressure and in 
finally discharging the vapors for conden- 
sation and collection. 
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2,120,244 
Patented June 14, 1938 
TREATMENT OF MOTOR FUEL 
Charles G. Dryer 
Application filed Aug. 31, 1935 
16 Claims 


1. A method for stabilizing cracked gas- 
oline against deterioration which comprises 
adding to the gasoline an alkyl-substituted 
para-aminophenol and an alkyl-substituted 
paraphenylenediamine dissolved in an al- 
coholic solvent comprising a butyl alcohol. 

10. A method for stabilizing cracked 
gasoline against deterioration which com- 
prises adding to the gasoline a relatively 
small amount of a solution of mono-iso- 
amyl para-aminophenol and _ di-iso-amyl 
paraphenylenediamine, the first-named com- 
pound being in substantially greater pro- 
portion than the second, and the solvent 
of said solution comprising a major pro- 
portion of methyl alcohol and a minor 
proportion of a butyl alcohol. 


2,120,702 
Patented June 14, 1938 
MANUFACTURE OF CATALYSTS 
Vladimir Ipatieff and Raymond E. Schaad 
Application filed Aug. 10, 1936 — 
4 Claims 


1. A process for manufacturing catalysts 
which comprises mixing a phosphoric acid 
with a siliceous material, calcining the mix- 
ture at a temperature sufficient to effect 
substantial dehydration of the acid, thereby 
increasing the strength and porosity of the 
particles of the mixture, and then steaming 
the mixture at a lower temperature than 
that of the calcining step to rehydrate the 
acid at least in part. 


2,120,712 
Patented June 14, 1938 
REACTIVATION OF SOLID PHOSPHORIC 
ACID CATALYSTS 
Robert Pyzel 
Application filed Feb. 8, 1937 
15 Claims 
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6. In the regeneration of carbonized 
solid phosphoric acid catalysts, the im- 


provement which comprises initially con- 
tacting the catalyst with hot combustion 
gases of relatively low oxygen content and 
containing less than 5% by volume of 
water vapor, gradually increasing the oxy- 
gen content of the gases and continuing 
the contacting of the gases with the cata- 
lyst until the latter has been substantially 
decarbonized, maintaining the catalyst dur- 
ing such decarbonization at a temperature 
not substantially in excess of 1000°F., and 
subsequently steaming the catalyst at a 
temperature within the approximate range 


.of from 450 to 550°F. 


2,120,715 
Patented June 14, 1938 
CONVERSION OF HYDROCARBONS 
Jean Delattre Seguy 
Application filed Feb. 21, 1934 
_ 1 Claim 


A process which comprises subjecting 
heavy hydrocarbon material to destructive 
hydrogenating conditions in a first stage 


and converting a substantial portion there-. 


of into gasoline boiling hydrocarbons by 
the destructive hydrogenation, separating 
the resultant reaction products into vapors 
and liquids, returning at least a portion of 
the latter to the first stage, and subjecting 
the vapors to further gasoline-producing 
destructive hydrogenating conditions in a 
second destructive hydrogenating stage 
maintained under higher pressure and 
lower temperature than the first stage. 


2,120,723 
Patented June 14, 1938 
PREPARATION OF HYDROCARBON 
POLYMERIZING CATALYSTS 
Kenneth M. Watson 
Application filed Oct. 18, 1935 
2 Claims 


1. A process for producing a polymeriz- 
ing catalyst which comprises forming a 
pasty mixture of a phosphoric acid and a 
siliceous adsorbent, forming the paste into 
shaped bodies by extrusion and cutting, and 
calcining said bodies. 
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2,122,777 
Patented July 5, 1938 
HYDROCARBON OIL CONVERSION 
Jacque C. Morrell 
Application filed Aug. 25, 1980 
7 Claims 


PURNACL, 
HEATING 
ote EMENT. 7/73 


1. A process for the conversion of heavy 
hydrocarbon oils which comprises subject- 
ing charging oil in a heating zone to 
cracking temperatures, reacting the oil so 
treated in a reaction zone to form vapors 
and unvaporized residue, withdrawing the 
vapors and subjecting them to partial con- 
densation in a dephlegmating zone to form 
vapors and reflux condensate, the vapors 
from the dephlegmating zone being sub- 
jected to fractionation in a fractionating 
zone to separate the lighter from the 
heavier components thereof, unvaporized 
residue from the reaction zone being with- 
drawn to a zone of reduced pressure 
wherein it is distilled by virtue of its con- 
tained heat, cold charging oil being sub- 
jected to a topping step outside said reac- 
tion zone and separated into lighter com- 
ponents in the form of vapors and heavier 
components in the form of liquid, passing 
vapors from the zone of reduced pressure 
and from the topping step directly to the 
fractionating zone, liquid from the topping 


step being introduced in part into the zone 
of reduced pressure to assist in controlling 
distillation therein, and in part into the 
dephlegmating zone to assist in the partial 
condensation of the vapors from the re- 
action zone. 


2,122,784 
Patented July 5, 1938 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed Aug. 17, 1935 
10 Claims 


1. In a process for the conversion of 
hydrocarbon oils wherein a relatively low 
boiling hydrocarbon oil is subjected to con- 
version conditions of cracking temperature 
and superatmospheric pressure in a heating 
coil, the heated products introduced into a 
reaction chamber, maintained under crack- 
ing conditions of temperature and super- 
atmospheric pressure, wherein vaporous 
and residual liquid conversion products 
separate and the vapors are subjected to 
appreciable continued conversion, the va- 
porous conversion products withdrawn 
from the reaction chamber and subjected to 
fractionation for the formation of reflux 
condensate and the recovery of desirable 
light distillate by condensation of the frac- 
tionated vapors, the reflux condensate sep- 
arated into selected relatively low boiling 
and high boiling fractions and the low boil- 
ing fractions supplied to said heating coil 
for conversion, the improvement which 
comprises subjecting the high boiling frac- 
tions of the reflux condensate to independ- 
ently controlled conversion conditions of 
cracking temperature and superatmospheric 
pressure in a separate heating coil, intro- 
ducing the heated products from said sep- 
arate heating coil into a vaporizing cham- 
ber, wherein separation of their vaporous 
and residual liquid components is accom- 
plished, withdrawing vaporous products 
from the vaporizing chamber and introduc- 
ing the same to the reaction chamber 
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wherein they are subjected to continued 
conversion, withdrawing non-vaporous re- 
sidual liquid from said vaporizing chamber, 
quickly heating the same to a high conver- 
sion. temperature under non-coking condi- 
tions, introducing the resulting highly 
heated residual liquid into a coking cham- 
ber operated at substantial superatmos- 
pheric pressure, wherein it is reduced to 
coke, withdrawing vaporous products from 
the coking chamber and introducing the 
same into said reaction chamber, wherein 
they commingle with the heated products 
from the first mentioned heating coil and 
are subjected therewith to appreciable con- 
tinued conversion. 


2,122,786 
Patented July 5, 1938 
DEHYDROGENATION OF PARAFFIN 
HYDROCARBONS 
Hans Tropsch 
Application filed June 30, 1934 
3 Claims 


1. <A process for the dehydrogenation of 
gaseous paraffin hydrocarbons to produce 
olefin hydrocarbons which comprises, sub- 
jecting the said gaseous paraffin hydrocar- 
bons to an elevated temperature in the 
presence of magnesium oxide, chromium 
trioxide and zinc oxide. 


2,122,787 
Patented July 5, 1938 
TREATMENT OF PARAFFIN 
HYDROCARBONS 
Hans Tropsch 
Application filed Jan. 25, 1935 
15 Claims 


13. A process for dehydrogenating hy- 
drocarbons which comprises subjecting the 
hydrocarbons to dehydrogenating condi- 
tions in the presence of a magnesium oxide 
catalyst containing a chromate in relatively 
small but sufficient amount to promote the 
catalytic activity of the oxide. 


2,122,788 
Patented July 5, 1938 
DEHYDROGENATION OF GASEOUS 
PARAFFINS 
Hans Tropsch 
Application filed July 12, 1935 
11 Claims 


1. A process for the dehydrogenation of 
normally gaseous paraffin hydrocarbons to 
produce olefin hydrocarbons which com- 
prises subjecting said paraffin hydrocar- 
bons under dehydrogenating conditions to 
the action of a catalyst comprising essen- 
tially aluminum oxide supporting a pro- 
moter catalyst comprising essentially a 
chromate and a salt of an acid selected 
from the group consisting of sulfuric, nitric 
and acetic acids. 


11. A catalyst suitable for use in the 
dehydrogenation of hydrocarbons compris- 
ing a mixture of a major proportion of 
aluminum oxide and minor proportions of a 
chromate and a salt of an acid selected 
from the group consisting of sulfuric, nitric 
and acetic acids. 


2,122,789 
Patented July 5, 1938 
DEHYDROGENATION OF GASEOUS 
PARAFFINS 
Hans Tropsch 
Application filed July 12, 1935 
10 Claims 


5. A process for producing olefins from 
paraffin hydrocarbons which comprises 
subjecting the paraffins under dehydro- 
genating conditions to the action of an 
aluminum oxide catalyst containing lead 
chromate in minor proportion. 

9. A catalyst suitable for converting 
paraffins into olefins comprising a mixture 
of a major proportion of aluminum oxide 
and a minor proportion of lead chromate. 


2,122,790 
Patented July 5, 1938 
TREATMENT OF PARAFFIN 
HYDROCARBONS 
Hans Tropsch 
Application filed Aug. 24, 1935 
8 Claims 


8. A process for converting gaseous 
paraffin hydrocarbons into their corres- 
ponding olefins which comprises subjecting 
the paraffin hydrocarbon to dehydrogenat- 
ing conditions in the presence of mag- 
nesium oxide supporting a relatively small 
but sufficient amount of chromium trioxide 
to promote the catalytic activity of the 
magnesium oxide. 


2,123,540 
Patented July 12, 1938 
TREATMENT OF INHIBITORS 
Jacque C. Morrell 
Application filed Nov. 17, 1934 
9 Claims 


1. A process for the treatment of wood 
tar to improve its inhibiting properties in 
respect to preventing detericration of 
motor fuels which comprises, subjecting 
the said wood tar to a polymerizing treat- 
ment in the presence of a polymerizing 
salt of a metal. 


2,123,541 
Patented July 12, 1938 
TREATMENT OF INHIBITORS 
Jacque C. Morrell 
Application filed Dec. 20, 1934 
8 Claims 


1. A process for increasing the inhibit- 
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ing value of the oily distillates of wood tars 
having antioxygenic properties, which com- 
prises treating the distillate in vapor phase 
with a hydrogen halide in the presence of 
a metal reactive with the halide. 
2,123,542 
Patented July 12, 1938 
TREATMENT OF INHIBITORS 
Jacque C. Morrell 
Application filed Dec. 20, 1934 
7 Claims 


1. A process for increasing the inhibit- 
ing value of wood tars having anti-oxygenic 
properties and oily distillates thereof, 
which comprises treating the tar material 
with a hydrogen halide in the presence of 
a metal reactive with the halide. 

2,124,566 
Patented July 26, 1938 
CONVERSION OF HYDROCARBONS 
Aristid V. Grosse 
Application filed Sept. 30, 1936 
4 Claims 


1. A process for the production of aro- 
matic hydrocarbons from aliphatic hydro- 
carbons of from six to twelve carbon atoms, 
which comprises dehydrogenating and 
cyclicizing the aliphatic hydrocarbon by 
subjection to a temperature of the order 
of 400 to 700°C. for a period of time of 
about 6 to 50 seconds, in the presence of a 
compound of a metal from the left hand 
column of Group VI of the periodic table 
and selected from the class consisting of 
chromium, molybdenum, tungsten and 
uranium. 


2,124,567 
Patented July 26, 1938 
CONVERSION OF HYDROCARBONS 
Aristid V. Grosse 
Application filed Oct. 15, 1936 
4 Claims 

1. A process for the production of 
aromatic hydrocarbons from aliphatic hy- 
drocarbons of from six to twelve carbon 
atoms, which comprises dehydrogenating 
and cyclicizing the aliphatic hydrocarbon 
by subjection to a temperature of the order 
of 400 to 700°C. for a period of about 6 to 
50 seconds, in the presence of an aluminum 
oxide catalyst containing a relatively small 
amount of an oxide of a metal from the 
left hand column of Group VI of the peri- 
odic table and selected from the class con- 
sisting of chromium, molybdenum, tungsten 
and uranium. 


2,124,583 
Patented July 26, 1938 
CONVERSION OF HYDROCARBONS 
Jacque C. Morrell 
Application filed Sept. 30, 1936 
4 Claims 


1. A process for the production of 


aromatic hydrocarbons from aliphatic hy- 
drocarbons of from six to twelve carbon 
atoms, which comprises dehydrogenating 
and cyclicizing the aliphatic hydrocarbon 
by subjection to a temperature of the order 
of 400 to 700°C. for a period of about 6 to 
50 seconds, in the presence of a compound 
of a metal from the left hand column of 
Group IV of the periodic table and selected 
from the class consisting of titanium, zir- 
conium, cerium, hafnium and thorium. 


2,124,584 
Patented July 26, 1938 
CONVERSION OF HYDROCARBONS 
Jacque C. Morrell and Aristid V. Grosse 
Application filed Sept. 30, 1936 
4 Claims 


1. A process for the production of aro- 
matic hydrocarbons from aliphatic hydro- 
carbons of from six to twelve carbon atoms, 
which comprises dehydrogenating and 
eyclicizing the aliphatic hydrocarbon by 
subjection to a temperature of the order 
of 400 to 700°C. for a period of about 6 to 
50 seconds, in the presence of a compound 
of a metal from the left hand column of 
Group V of the periodic table and selected 
from the class consisting of vanadium, 
columbium and tantalum. 


2,124,585 
Patented July 26, 1938 
~ CONVERSION OF HYDROCARBONS 
Jacque C. Morrell 
Application filed Oct. 15, 1936 
4 Claims 


1. A process for the production of aro- 
matic hydrocarbons from aliphatic hydro- 
carbons of from six to twelve carbon atoms, 
which comprises dehydrogenating and 
eyclicizing the aliphatic hydrocarbon by 
subjection to a temperature of the order of 
400 to 700°C. for a period of about 6 to 
50 seconds, in the presence of an aluminum 
oxide catalyst containing a relatively small 
amount of an oxide of a metal from the left 
hand column of Group IV of the periodic 
table and selected from the class consisting 
of titanium, zirconium, cerium, hafnium 
and thorium. 


2,124,586 
Patented July 26, 1938 
CONVERSION OF HYDROCARBONS 
Jacque C. Morrell and Aristid V. Grosse 
Application filed Oct. 15, 1936 
4 Claims 


1. A process for the production of aro- 
matic hydrocarbons from aliphatic hydro- 
carbons of from six to twelve carbon atoms, 
which comprises dehydrogenating and 
cyclicizing the aliphatic hydrocarbon by 
subjection to a temperature of the order 
of 400 to 700°C. for a period of about 6 to 
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50 seconds, in the presence of an aluminum 
oxide catalyst containing a relatively small 
amount of an oxide of a metal from the 
left hand column of Group V of the periodic 
table and selected from the class consisting 
of vanadium, columbium and tantalum. 


2,125,535 
Patented Aug. 2, 1938 
CONVERSION OF HYDROCARBON OILS 
Charles H. Angell 
Application filed Jan. 25, 1936 
5 Claims 


& 


1. In a process for the conversion of 
hydrocarbon oils, wherein an oil of rela- 
tively high boiling characteristics is sub- 
jected to conversion conditions of cracking 
temperature and superatmospheric pressure 
in a heating coil, the heated products intro- 
duced into an enlarged reaction chamber, 
also maintained at a substantial superat- 
mospheric pressure and at cracking tem- 
perature, wherein vaporous and residual 
liquid conversion products separate, 
vapors subjected to fractionation for the 
formation of reflux condensate which is 
separated into selected relatively low boil- 
ing and high boiling fractions, the latter 
returned to said heating coil for further 
cracking, fractionated vapors of the desired 
end boiling point subjected to condensation 
and the resulting distillate recovered, the 
improvement which comprises separately 
removing residual liquid conversion prod- 
ucts from the reaction chamber, heating the 
same to a high conversion temperature 
under non-coking conditions in a separate 
heating oil, introducing the _ resulting 
heated products into an enlarged coking 
chamber wherein their non-vaporous com- 
ponents are reduced to coke, withdrawing 
vaporous products from the coking cham- 
ber and supplying the same for further 
cracking to the reaction chamber, subject- 
ing said selected low boiling fractions of 
the reflux condensate to independently 
controlled conversion conditions of crack- 
ing temperature and superatmospheric 
pressure in another separate heating coil, 


the 


and introducing regulated quantities of the 
resulting heated products into the reaction 
chamber. 


2,125,564 
Patented Aug. 2, 1938 
CONVERSION OF HYDROCARBON OILS 
Jacob Benjamin Heid 
Application filed Oct. 12, 1934 
9 Claims 


ail! 
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1. In a process for the conversion of 
hydrocarbon oils wherein relatively low- 
boiling and relatively high-boiling oils are 
subjected to independently controlled con- 
version conditions of elevated temperature 
and superatmospheric pressure each in a 
separate heating coil and communicating 
reaction chamber, the improvement which 
comprises withdrawing both vaporous and 
liquid conversion products from the reac- 
tion chamber succeeding the light oil heat- 
ing coil and passing the same through the 
reaction chamber to which the heated prod- 
ucts from the heavy oil heating coil are 
directly supplied, withdrawing liquid and 
vaporous conversion products from the last 
mentioned reaction chamber, subjecting the 
latter to further vaporization at substan- 
tially reduced pressure, subjecting the va- 
porous products, including those evolved by 
said further vaporization, to fractionation, 
whereby their insufficiently converted com- 
ponents are condensed as reflux condensate 
and separated into selected relatively low- 
boiling and high-boiling fractions, return- 
ing selected relatively low-boiling and high- 
boiling fractions of the reflux condensate, 
respectively, to the light oil and heavy oil 
heating coils for further conversion, sub- 
jecting fractionated vapors of the desired 
end-boiling point to condensation and re- 
covering the resulting products. 
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2,126,204 
Patented Aug. 9, 1938 
CONVERSION OF HYDROCARBON OILS 
Jacque C. Morrell 
Application filed Sept. 28, 1935 
11 Claims 


1. A process for the conversion of hy- 
drocarbon oils, which comprises subjecting 
intermediate liquid conversion products of 
the process to cracking temperature at a 
substantial superatmospheric pressure in a 
heating coil, introducing the heated prod- 
ucts into an enlarged coking chamber 
wherein their high-boiling components are 
reduced to coke, introducing relatively cool 
hydrocarbon oil charging stock for the 
process into the coking chamber wherein it 
commingles with the hot conversion prod- 
ucts and is thereby subjected to substantial 
vaporization, removing the commingled 
vaporous conversion products and vaporous 
components of the charging stock from the 
coking chamber, separating therefrom un- 
desirable high-boiling liquids including 
entrained tars, pitches and similar mate- 
rials of high coke-forming characteristics, 
subjecting the remaining vapors to crack- 
ing temperature under independently con- 
trolled heating conditions in a separate 
heating coil, cooling the resulting products 
sufficiently to prevent any substantial fur- 
ther conversion thereof and introducing 
the same into a vaporizing and separating 
chamber wherein vaporous and liquid con- 
version products are separated, subjecting 
the former to fractionation for the forma- 
tion of reflux condensate comprising said 
intermediate liquid conversion products 
which are supplied for conversion to the 
first-mentioned heating coil, subjecting 
fractionated vapors of the desired end-boil- 
ing point to condensation, recovering the 
resulting distillate, subjecting liquid con- 
version products withdrawn from said 
vaporizing and separating chamber to addi- 
tional conversion under non-coking condi- 
tions in another separate heating coil and 
introducing the resulting heated products 
into the coking chamber. 


2,126,229 
Patented Aug. 9, 1938 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed Feb. 15, 1937 
13 Claims 
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1. In a process for the pyrolytic conver- 
sion of hydrocarbon oils, wherein an oil of 
relatively high-boiling characteristics re- 
covered from within the system as later 
described, is cracked at cracking tempera- 
ture and superatmospheric pressure in a 
heating coil, the heated products intro- 
duced into an enlarged separating chamber 
also maintained at superatmospheric pres- 
sure, wherein separation of vaporous and 
liquid conversion products is accomplished, 
said liquid products supplied to a zone of 
substantially reduced pressure wherein 
their appreciable further vaporization is 
effected, the resultant evolved vapors sub- 
jected to fractionation for the formation of 
reflux condensate, fractionated vapors of 
the desired end-boiling point condensed, 
the resulting distillate recovered and reflux 
condensate formed by said fractionation 
supplied, as said oil of relatively high- 
boiling characteristics, to the heating coil 
for cracking, the improvement which com- 
prises separately removing vaporous prod- 
ucts from said enlarged separating zone, 
cracking the same in a separate heating coil 
maintained at higher temperature than that 
employed in the first mentioned heating 
coil, passing the resultant highly heated 
products in indirect heat exchange with 
hydrocarbon oil charging stock for the 
process, whereby to heat the charging 
stock sufficiently to effect substantial va- 
porization thereof and whereby to cool said 
heated products sufficiently to prevent 
their excessive further cracking and to 
remove therefrom, as condensate, unde- 
sirable high-boiling components, supplying 
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the thus heated charging stock and said 
condensate to said enlarged separating 
zone, subjecting the components of said 
heated products which remain uncondensed 
by said heat exchange to fractionation for 
the formation of reflux condensate and to 
recover therefrom desirable low-boiling 
components, subjecting reflux condensate 
formed by said fractionation of the last 
mentioned vapors to further cracking in an- 
other separate heating coil, and introducing 
resultant highly heated products into the 
said zone of substantially reduced pressure. 


2,126,988 
Patented Aug. 16, 1938 
CONVERSION OF HYDROCARBON OILS 
Alvin Engelstein 
Application filed Oct. 8, 1934 
2 Claims 


HEAT 
Sear en 


1. A hydrocarbon oil conversion process 
which comprises heating reflux condensate, 
formed as hereinafter set forth, to cracking 
temperature under pressure while flowing 
in a restricted stream through a heating 
coil, subsequently separating the resultant 
heated products into vapors and residue, 
partially condensing the vapors by indirect 
heat exchange with said reflux condensate 
prior to introduction of the latter to the 
heating coil and by direct contact with rela- 
tively heavy charging oil for the process, 
thereby preheating the reflux condensate 
and partially distilling the charging oil, 
combining condensate formed by said in- 
direct heat exchange with the unvaporized 
portion of the charging oil and introducing 
the resultant mixture to said coil at an 
intermediate point in the flow of the reflux 
condensate therethrough, fractionating the 
vapors uncondensed by said partial conden- 
sation to separate insufficiently cracked 
fractions thereof, passing such separated 
insufficiently cracked fractions in indirect 
heat exchange with the first-named vapors 
and thence to the heating coil as said reflux 
condensate, and finally condensing the frac- 
tionated vapors. 
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2,126,989 
Patented Aug. 16, 1938 
CONVERSION OF HYDROCARBON OILS 
Alvin Engelstein 
Application filed March 26, 1936 
16 Claims 


DISTILLING AND 
FRACTIONATING 


COLUMN 


EPARATING OR fj ‘ 


1. In a process for the pyrolytic conver- 
sion of hydrocarbon oils wherein oil of rel- 
atively low-boiling characteristics, recov- 
ered from within the system, is subjected 
to conversion conditions of cracking tem- 
perature and superatmospheric pressure, 
the resulting vaporous and residual liquid 
conversion products separated, the vapors 
subjected to fractionation for the forma- 
tion of reflux condensate, -fractionated 
vapors of the desired end-boiling point 
subjected to condensation and the resulting 
distillate recovered, the improvement which 
comprises separately subjecting reflux con- 
densate formed by said fractionation to 
independently controlled conversion condi- 
tions of cracking temperature and super- 
atmospheric pressure, commingling the re- 
sulting heated products with hydrocarbon 


oil charging stock for the process, separat-. 


ing the commingled materials, by vaporiza- 


tion and fractionation, into selected rela- | 


tively low-boiling, intermediate and high- 
boiling fractions, supplying said intermedi- 
ate fractions to the first mentioned cracking 
step, subjecting the normally condensable 
components of said low-boiling fractions to 
reforming conditions of high cracking tem- 
perature and superatmospheric pressure, 
commingling the resulting highly heated 
products with said high-boiling fractions 
whereby to reduce the latter to coke in a 
coking zone, and supplying vaporous prod- 
ucts from the coking zone to the separat- 
ing stage of the first mentioned cracking 
step. 


2,127,001 
Patented Aug. 16, 1938 
TREATMENT OF HYDROCARBONS 
Jacque C. Morrell 
Application filed Feb. 27, 1936 
3 Claims 


1. A process for producing iso-octene ~ 
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from a hydrocarbon gas mixture contain- 
ing isobutylene and other polymerizable 
gaseous olefins, which comprises subject- 
ing the mixture at a temperature of from 
250 to 550° F. to the action of a mono- 
metallic-ortho-phosphate to selectively poly- 
merize isobutylene from the mixture and 
separating the resultant polymer from the 
unpolymerized gases. 


2,127,004 
Patented Aug. 16, 1938 
METHOD OF FRACTIONATION 
Edwin F. Nelson 
Application filed Oct. 7, 1936 
4 Claims 


Fracttonator 


1. An improved fractionating process 
which comprises subjecting a fluid mixture 
to fractionation in a fractionating column, 
continuously removing the more volatile 
constituents of said mixture as vapors from 
the upper portion of the fractionating 
column and withdrawing the heavier liquid 
constituents from the lower portion of the 
fractionating column, simultaneously com- 
pressing a refrigerating medium in a sep- 
arate closed cycle thereby generating heat, 
passing the heated medium in indirect heat 
exchange with the fluid mixture in the bot- 
tom of the fractionating column, thereafter 
reducing the pressure on the refrigerating 
medium, passing the expanded and cooled 
refrigerating medium in indirect heat ex- 
change with said more volatile constituents 
of the mixture removed as vapors from the 
top of the fractionating column and cooling 
and condensing the withdrawn more vol- 
atile constituents, recovering the resultant 
condensate, and finally returning the re- 
frigerating medium to repeat the cycle of 
compression and expansion. 
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2,127,009 
Patented Aug. 16, 1938 
CONVERSION OF HYDROCARBON OILS 
Robert Pyzel 
Application filed Dec. 12, 1932 
3 Claims 


on 
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3. In the cracking of hydrocarbons by 
contact with hot combustion gases, the im- 
provement which comprises generating the 
gases by burning fuel at a point of com- 
bustion out of contact with the hydrocar- 
bons to be cracked, injecting water in 
liquid condition into the gases beyond the 
point of combustion in an amount sufficient 
to cool the gases to below 2200°F. but in- 
sufficient to cool the gases to below the 
cracking temperature of the hydrocarbons, 
and subsequently commingling the resultant 
mixture of combustion gases and steam 
with the hydrocarbons in sufficient quantity 
to crack the latter, condensing the cracked 
vapors and steam and separating the oil 
condensate from the water condensate, and 
utilizing such water condensate to cool 
the combustion gases as aforesaid. 


2,127,011 
Patented Aug. 16, 1938 
CONVERSION OF HYDROCARBON OILS 
Jean Delattre Seguy 
Application filed May 23, 1932 
4 Claims 


3. A combined cracking, coking and re- 
forming process which comprises heating 
hydrocarbon oil to cracking temperature 
under pressure while flowing in a restricted 
stream through a heating zone, separating 
the heated oil into vapors and unvaporized 
oil in a separating zone, distilling the latter 
to coke in a coking zone, maintained under 
lower pressure than the heating zone, sub- 
jecting said vapors to primary fractiona- 
tion and returning resultant primary re- 
flux condensate to the heating zone, further 
fractionating the vapors and separating 
therefrom a light reflux condensate con- 
taining a substantial quantity of hydrocar- 
bons boiling within the gasoline range, 
heating such light reflux condensate in a 


second heating zone sufficiently to enhance 
the anti-knock value of the gasoline boiling 
hydrocarbons contained therein and then 
introducing the same into contact with the 
unvaporized oil in the coking zone to assist 
the reduction of the latter to coke, fraction- 


ating vapors evolved from the unvaporized 
oil and light reflux condensate in the cok- 
ing zone independently of the first-named 
vapors and combining resultant reflux con- 
densate with heated oil discharged from 
the first-mentioned heating zone, and finally 
condensing the fractionated vapors. 


2,127,013 
Patented Aug. 16, 1938 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood 
Application filed Feb. 16, 1934 
9 Claims 


i FRACTIONATING 
h COLUMN: 


3. A process for the conversion of hydro- 
carbon charging oil containing residual 
portions of petroleum which comprises par- 
tially distilling said charging oil to form 
a distillate fraction and bottoms, subjecting 
said bottoms in a heating coil to relatively 
mild cracking conditions regulated to pro- 
duce fuel oil therefrom, separating the 


heated products in an enlarged chamber 
into vapors and residual liquid suitable as 
fuel oil, recovering said liquid as a product 
of the process, fractionating the vapors and 
combining resultant reflux condensate with 
said distillate fraction, subjecting the com- 
mingled materials in a second heating coil 
to more drastic cracking than said bottoms 
in the first-named coil and subsequently 
distilling the same to coke in a second 
enlarged chamber, and fractionating and 
condensing the vapors evolved in said sec- 
ond chamber. 


2,127,014 
Patented Aug. 16, 1938 
CONVERSION OF HYDROCARBON OILS 
Kenneth Swartwood and Charles H. Angell 
Application filed March 7, 1935 
8 Claims 


1. On a process for the conversion of 
hydrocarbon oils wherein an oil is subjected 
to conversion conditions of elevated tem- 
perature and superatmospheric pressure in 
a heating coil and communicating reaction 
chamber, the resulting vaporous and liquid 
conversion products separated, the latter 
subjected to further vaporization at sub- 
stantially reduced pressure, the resulting 
non-vaporous residual liquid heated to a 
high conversion temperature in a separate 
heating coil, without allowing it to re- 
main in the heating coil for a sufficient 
time to permit appreciable coking therein, 
and the highly heated residual oil distilled 
to coke in a coking chamber operated at 
substantial superatmospheric pressure, the 
improvement which comprises withdrawing 
hot vaporous products from the coking 
chamber and introducing the same into said 
reaction chamber, wherein they commingle 
with the heated products from the first 
mentioned heating coil and are subjected 
therewith to continued conversion, subject- 
ing the vaporous conversion products of 
the process to fractionation whereby their 
insufficiently converted components are 
condensed as reflux condensate, returning 
the reflux condensate to the first mentioned 
heating coil for further conversion, subject- 
ing fractionated vapors of the desired end- 
boiling point to condensation and collecting 
the resulting distillate. 
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